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PLAiXZTARYQUAILkNTiNE
S__p_s_iis of Activities

The following describe the activitics of the Planetary Quarantine porLion

of this contract for the reported quarterly period.

i) Planning procedures and scheduling of the sixth short course in

"Environmental Microbiology for Engineers" have been

determined. The course will be held at the Jet Propulsion Laboratory

at Pasadena, California on October 30. Registration will be

restricted entirely to JPL staff and facilities of the local high

school will be utilized for laboratory instruction. This will be-_-

third and final course offered during the contractual year.

Preliminary plans for the seventh course have been initiated. It

has been suggested that it be held in March 1968, however, the

facilities to be used and location have not yet been determined.

2) A trip was made to the Audio-Visual facility, Communicable Disease

Center, Atlanta, to finalize the technical services the BSCP is

providing in conjunction with the filming of the movie "Planetary

Qurantine". This production is now ready for viewing by NASA
representatives.

3)

4)

A total of 600 reprints have been abstracted, catalogued into the

termetrex system and microfilmed. The six microfilm magazines

represent approximately 12,000 pages of printed material pertinent

to the Planetary Quarantine Program of NASA. Duplicates of these

film magazines have been provided to the libraries of the University

of Y_ssouri and the Sandia Corporation.

±n support of a presentation on sterilization techniques at the

London COSPAR meeting, by the Chief of Planetary Quarantine, a short

bibliography of the most pertinent literature has been prepared.

Thisbibliography is included herein under Tab #2. Three other

bibliograph±es in the nature of more final reports are in preparation

which will provide background information on Planetary Quarantine

policies, microbiological techniques, and engineering parameters

. relative to spacecraft sterilization.

5) At the request of the Chief of Bioscience Communications, three weeks

was spent at the Wallops station in participation of the Biospace

Technology Training Program. A ninety minute presentation on NASA's

policy on Planetary Quarantine and Spacecraft Sterilization programs

was made. A small reference library of i00 volumes was also made

available to the students for use during this course. A quan_i_y of

reprints and NASA publications were distributed to the students and

requests for additional publications werereferred to the Program

Manager of the Bioscience Communications portion of this contract.

A critique of the program has been prepared and sent to the appropriate

program chief. A copy of the critique is enclosed under Tab #3.



6)

7)

More than 3,500 pages of reports, single page abstracts _ _ o "_,_,O uOCODl£/S

from the microfilm file and copies of contractor reports were

distributed to various NASA related bioscientists.

A staff scientist was added to the group in July and will expend part

time effort on behalf of the Planetary Quarantine Program. The office
was represented at the American Institute of Aeronautics and

Astronautics meeting in Seattle in August. The topic of the program

centered on the space mission of the 70's.
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BIOSCIENCEC0"._IUNI CATIONS

Analysis of Activities

During the past quarterly period, major efforts expended on the

Bioscience Communication's portion of this contract concerned activities

relating to the preparation of "Contractual Listings of Publications etc.",

supported by various programs of the Bioscience Programs Division and

the completion of author relationships pertaining to the development

of a series of monographs entitled "Foundations of Space Biology and Medicine".

Reports on the contractual listings of publications resulting from the

Bioscience Programs Division's support or partial support of research projects,

have been completed for the following programs: Behavioral Biology, Environmental

Biology, Exobiology, and Physical Biology. The Behavioral Biology report was

completed during a previous quarterly period and was subsequently submitted to

NASA. Material has been collected for the preparation of similar reports for

Planetary Quarantine and Bioscience Communications. In these reports the

publications were listed according to scientific organization, principal

investigator, and contract/grant number to facilitate their use. _.,Tni_ein

themselves the citations of each reported activity provides an inSac'_ra_e means

of assessing either effort or accomplishment, combined with other factors,

they provide a useful measuring device in this regard. These reports were

compiled to provide some assistance in the constructive appraisal of the

Bioscience Programs Division's research activities in the respective scientific

fields. Copies have been provided to the appropriate program chiefs. Reports

completed during this quarterly period are contained herein under tabs 5 , 6,

7 , for Environmental Biology, Exobiology, and Physical Biology, respectively.

Significant progress has been made in establishing author commitments for

the preparation of the Monograph Series. All but five of the scientists

approached have accepted author responsibilities for their assigned monographs.

The proposed author for Monograph #5, "Search for and Investigation of

Extraterrestrial Forms of Life", has declined authorship as has the proposed

author for Monograph #17, "Air Regenerating and Conditioning and integrated

Characteristics of Life - Support System Complex". However, a substitute

selection for the latter monograph is under consideration. The selected author

of Monograph #ii, "Psychophysiological Problems Connected with Flight and

Stays in Spacecraft or Space Stations", and the selected author of Monograph #18,

"Astronauts' Clothing and Personal Hygiene, Isolation and Removal of Waste

Products, Habitability of Spacecraft, and Individual Life-Support Systems Outside

a Spacecraft Cabin, Space Suits and Capsules", have not yet replied to an offer

of authorship. The selected author of Monograph #19 will probably have to decline

the offer of authorship because of contractual conflicts between his company

and the NASA, and another author is currently being considered for this assignment.

The accompanying Monograph Outline provides information concerning the status

of the author relationships to the Monograph Series as of September 19, 1967.

Also in support of this activity and at the request of Dr. Bernard Newsom,

the BSCP has provided the collaborators of monograph #19 with eighteen basic

references pertaining to their interests and compiled a bibliography on

Radiobioiogy containing 514 references taken from the bibliographic section of

the Biospace Data Bank. In this report, only papers from 1959-1967 were

included. An author index and a permuted title index with appropriate

-i-



descriptors added, were also included to permit rapid entry to the more
specific items of interest to the reader. It was felt that this report
would also be helpful to the compiler of Monograph#7 and, accordingly,
copies were also sent to him. Dr. Newsomseemedsure that this work
would be of considerable help in the preparation of his manuscript, and
he has been assured that should he so desire the BSCPwould make any
reasonable attempt to obtain hard copies of any of the documents cited
to assist him. This work is illustrative of the type of services the BSCP
can render in support of this activity.

A format for the manuscript preparation of the monographseries has
been established for the ist to 6th order headings. _'Radiobiology - A
Selected Bibliography'_is included here under tab 8 • The monographseries
outline indicating the development of author commitmentsand the format
for headings are enclosed under tab 9 •

The following paragraphs describe the other activities undertaken by
the Biosciences Communication's portion of this contract during this quarter.

1) Bioscience Capsule #15 was issued during this period. It included

a report on the Biosatellite Program, describing its activities,

developments and the experiments flown on the Biosatellite II

which has now been launched. Five unsolicited requests for the

Capsule have been received during this period and the names have

been added to the mailing list temporarily until the next calendar

year when each requestor was asked to reassert his interest in

receiving the Capsule. Bioscience Capsule #15 and the mailing

list and related correspondence is enclosed under tab i0.

2) Queries for information concerning space biology have been few

as is normal during this time of the year. A sizable request has

been received from the secretary of the 1967 Biospace Technology

Training Program at Wallops Island and other attendees. Their

requested references are currently being assembled and should be

made available shortly. As previously stated, we have also had a

sizable request from a collaborator of the monograph entitled

"Protection of Man Against Adverse Flight Factors". Appropriate

references for a bibliography on Radiobiology were prepared and

sent to him. A quick bibliography of approximately 200 references

pertaining to space law was provided to the chief of Advanced

Programs and Technology. Correspondence relating to these

activities and related requests are included under Tab ii.

3) Through the use of the Depositary's reports and publications

resulting from the Bioscience Program's supported activities,

the BSCP is compiling information necessary for the preparation

of "Significant Achievements in Space Bioscience, 1967". This

material is being appropriately indexed according to the subsummed

subject interest of the report previously prepared.
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4)

5)

6)

7)

Work continues to progress with the Space Bioscience Data Bank.

More than i0,000 bibliographic items, most of them with abstracts

provided, have been entered into the Termetrex system which

includes a subject index of approximately 500 words. The Directories

of space bioscientists and laboratories have been subjected to

continuous maintenance and updating.

The NASA's requested investigation of the co-dependence and

the value of basic and applied animal experimentation for providing

biological indices for man has been undertaken. It is hoped that this

study would inLensify cross-disciplinaryunderstanding and

esteem among diverse segments of the scientific community engaged

in different aspects of similar pursuits. Understanding of this

type will greatly enhance the transfer of knowledge across

disciplinary barriers by the resulting myriad of personal

communications effected by a genuine appreciation of total science.

To date, basic reference material is being assembled and a

manuscript outline is being prepared. It should be noted that

an outstanding authority on animal experimentation has consented

to write this important document, Mr. Ralph Rohweder, former

Executive Secretary of the National Society of Medical Research.

The BSCP is currently collating and subjecting to critical

analysis evaluative data relating to the importance of the

Bioscience Programs Division's activities and accomplishments

and the need for continuation of its proposed endeavors. This

in-depth study will provide a wealth of material essential for

congressional budget defense presentations by this division.

During this contractual period, a need was established to

provide the Advanced Programs and Technology Branch with system

designed information processing procedures in order to maintain

adequatesurveilance of developing technology, programming,

scheduling, and other factors related to the scientific and

technological efforts of the Bioscience Programs Division. This
highly specific information service will assuage the difficulties

and problems concerned with the planning of in-flight bioscience

experiments. Through the assistance of Tri-Delta Corporation,

a system has been devised and will be presented to the associated

NASA Headquarters personnel during the next quarterly period.
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PREFACE

This report lists publications resulting from research supported, at least
in part, by the Environmental Biology Branch of the National Aeronautics and
Space Administration's Bioscience ProgramsDivision. A few publications, however,
maypredate the establishment of this office but are included because they resulted
from efforts which were subsequently subsumedunder this program branch. Each
project, indexed alphabetically according to the principal investigator, supported
organization and contract or grant number, reveals the published activity of each
contractual endeavor. The more than 300 citations contained herein were provided
in answer to a letter requesting such information from the principal investigator
of the various grants and contracts monitored by this office. Only those papers
currently available are included; publications in press have been omitted.

Researchprograms involving large expenditures of both effort and funding must
be subjected to periodic evaluation in order to identify the current state-of-the-
art for the respective field and to reveal the direction that such organized
activities are taking. By this means, areas of critical need are recognized and
remedied, and areas of increasingly limited interest are given appropriate attention.
There are various methods for evaluating such programs only one of which is by the
quantity of publications ensuing from a given activity or group of related activities.
While in itself it is an inaccurate meansfor appraising either effort or accomplish-
ment, combined with other factors it provides a useful measuring device. Submission
of this report is madeto provide someassistance in the constructive appraisal of the
National Aeronautics and SpaceAdministration's research activities in the field of
environmental biology.

Leslie A. Kulp, Ph.D.
Senior Research Scientist
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Thornton, Dr. P.A.

NsG 78-60

NsG-675

29

43

14

56

16

8

18

44

45

25

22

38

28

5

37

46
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1960

1962

PRINCIPAL INVESTIGATOR BEISCHER, DR. D. E.

AND ADDRESS: U.S. Naval School of Aviation

Medical Center

Pensacola, Florida 32512

CONTRACT/GRANT NUMBER: R-I0-009-(027)

CONTRACT/GRANT TITLE: Effects of Vibration on Chromosomes

i. HIXSON, W. C., PALUDAN, C. T. and IKONS, S. W. JR. Primate

bioinstrumentation for two Jupiter ballistic flights. IRE

Trans. Med. Electron. ME-7:318-325. Oct. 1960.

2. BEISCHER, D.E. Survival of animals in magnetic fields of

120,000 gauss. U.S. Naval Med. Res. Inst., Bureau of

Medicine and Surgery, Pensacola, Fla., MR005.13-9010 SubZask i,

Report No. 6. 1962. (NASA Order R-39)

3. BEISCHER, D. E. and MILLER, E.F. Exposure of man to low

intensity magnetic fields. U.S. Naval Med. Res. Inst.,

Bureau of Medicine and Surgery, Pensacola, Fla., MR005.13-9010

Subtask i, Report No. 5. 1962. (NASA Order R-39)

4. CLOSE, P., and BEISCHER, D.E. Experiments with Drosophila

melanogaster in magnetic fields. U.S. Naval Med. Res. Inst.,

Bureau of Medicine and Surgery, Pensacola, Fla., MR005.13-9010

Subtask I, Report No. 7. 1962. (NASA Order R-39)

5. MEEK, J. C., GRAYBIEL, A., BEISCHER, D. E. and RIOPELLE, A. J.

Observations of canal sickness and adaptation in chimpanzees

and squirrel monkeys in a slow rotation room. Aerosp. Med.
33:571-578. 1962.

1963

6. BEISCHER, D.E. Biological effects of magnetic fields in spaee

travel. In 12th International Astronautical Congress, p.

515-525. New York, Academic Press, Inc., 1963.

7. BEISCHER, D. E.

p. 365-386.

Biomagneties. In Lectures in Aerospace Medicine,

Brooks AFB, Texas, Feb. 1963.

-5-



1964

8. BEISCHER,D.E. Neurological responses to external electro-
magnetic energy. In A Critique of Currently Available
Data and Hypotheses at the Brain Research Institute, UCLA.
Co-Sponsoredby the Brain Research Institute, UCLAand
the Air Force Systems Command, USAF, p. 70-71. 1963.

9. FURRY, D. E., LOWERY, R. T., and BEISCHER, D.E. Laboratory

maintenance of the squirrel monkey. Lab. Primate Newsletter

2:1-2. July 1963.

I0. BEISCHER, D.E. Biological effects of magnetic fields in their

relation to space travel. In K. E. Schaefer, ed. Bio-

astronautics, p. 173-180. New York, The MacMillan Co., 1964.

II. BEISCHER, D.E. Survival of animals in magnetic fields of

140,000 Oe. In M. F. Barnothy, ed. Biological Effects

of Magnetic Fields, p. 201-208. New York, Plenum Press,
1964.

12. BEISCHER, D. E. and FURRY, D.E. Saimiri sciureus as an experi-

mental animal. Ant. Rec. 148:615-624. 1964.

13. BEISCHER, D. E. and KNEPTON, J. C. JR. Influence of strong

magnetic fields on the electrocardiogram of squirrel monkeys

(Saimiri sciureus). Aerosp. Med. 35:939-944. 1964.

14. FURRY, D.E. Histopathologic evaluation of a laboratory primate:

the squirrel monkey (Saimiri sciureus). U.S. Naval Med. Res.

Inst., Bureau of Medicine and Surgery, Pensacola, Fla.,

MR005.13-9010 Subtask 5, Report No. i. 1964. (NASA Order A-

34681)

15. HIXSON, W. C. and BEISCHER, D.E. Biotelemetry of the triaxial

ballistocardiogram and electrocardiogram in a weightless envir-

onment. Naval Aerosp. Med. Inst., Pensacola, Fla., Monograph

i0, Sept. 8, 1964. (NASA Order No. R-20)

1965

16. BEISCHER, D. E.

Aerospace.

Biomagnetics. l.n_nCivilian and Military Uses of
Ann. N. Y. Acad. Sci. 134:454-458. 1965.

17. BEISCHER, D.E. Experimental effects of very low and very high

field strength. (Abstr.) Amer. Psychol. 20:564. 1965.

-6-



18. ESKIN,A., and RICCIO, D.C. Changesin spontaneous activity as a
measureof sensitivity to rotation in the white rat. U.S.
Naval Res. Inst., Bureau of Medicine and Surgery, Pensacola,
Fla., MR005.13-6001Subtask I, Report No. 103. 1965. (NASA
Order R-93)

19. ESKIN, A., and RICCIO, D.C. The effects of environmental tempera-
ture changes on the EKGof the squirrel monkey (Saimiri sciureus).

U. S. Naval Med. Res. Inst., Bureau of Medicine and Surgery,

Pensacola, Fla., MR005.13-9010 Subtask 5, Report No. 2. 1965.

(NASA Order R-39)

I

I

I

I

I

I

I

[

I

1966

20. BEISCHER, D.E. Triaxial ballistocardiogram in a weightless

environment. Proceedings of First World Congress on Ballisto-

cardiography and Cardiovascular Dynamics, Amsterdam, Netherlands,

1965, p. 85-89. Basel/New York, Karger, 1966.

21. KNEPTON, J. C., JR. The influence of vibrations on chromosomes.

Aerosp. Med. 37(6):608-612. 1966. I0 Refs.

22. RENO, V.R. Sea urchin mitosis in high magnetic fields. U.S.

Naval Med. Res. Inst., Bureau of Medicine and Surgery, Pensacola,

Fla., MR005.13-9010 Subtask i, Report No. 9. 1966. (NASA

Order R-39)

23. RENO, V. R., and BEISCHER, D.E. Cardiac excitability in high

magnetic fields. Aerosp. Med. 37:1229-1232. Dec. 1966.

8 Refs.
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1961

PRINCIPAL INVESTIGATOR

AND ADDRESS:

CONTRACT/GRANT NUMBER:

CONTRACT/GRANT TITLE:

BONGERS, DR. L. H.

Research Institute for Advanced

Studies

1450 South Rolling Road

Baltimore, Maryland 21227

NASw-971

Study of Chemosynthetic Gas Exchanger

i. BONGERS, L. Radiation tolerances in photosynthesis and consequences

of excess. In P. A. Campbell, ed. Medical and Biological

Aspects of the Energies of Space, p. 299-322. New York, Columbia

University Press. 1961.

1963

2. BONGERS, L. Question of sustaining man in space.

ed. Research Reviews, p. 38. 1963/1964.

In D. Carrick,

1964

3. BONGERS, L. Chemosynthetic gas exchanger. Baltimore, Md., Res.

Inst. for Advanced Studies, Report ER 13270-4. July 1964.

4. BONGERS, L. Sustaining life in space - a new approach.

Med. 35:139-144. 1964.

Aerosp.

5. BONGERS, L., and KOK, B. Life support systems for space missions.

Develop. Ind. Microbiol. 5:183-195. 1964.

-8-



1964

1966

1967

PRINCIPAL INVESTIGATOR

AND ADDRESS:
COSTELLO, DR. L. C.

University of Maryland Medical

School

Baltimore, Maryland

CONTRACT/GRANT NUMBER:

CONTRACT/GRANT TITLE:

NsG-435

Relationship of Biochemical Activity

to Environmental Adaptation and

Develop mental Changes in Ascaris.

i. COSTELLO, L. C. and SMITH, W. The comparative biochemistry and

development of Ascaris eggs. V. Changes in catalase activity

during embryonation. Arch. Biochem. Biophys. 106:223-228.

1964.

2. COSTELLO, L. C., SMITH, W., and FREDRICKS, W. The comparative

biochemistry and development of Ascaris eggs. Vl. Respiration

and terminal oxidation during embryonation. Comp. Biochem.

Physiol. 18:217-224. 1966.

3. COSTELLO, L. C.., SMITH, Q., and OYA, H. The comparative bio-

chemistry and development of Ascaris eggs. VII. Malate oxi-

dation and metabolism of unembryonated eggs. Comp. Biochem.

Physiol. 21:161-170. 1967. 12 Refs.
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PRINCIPAL INVESTIGATOR

AND ADDRESS :

CONTRACT/GRANT NUMBER:

CONTRACT/GRANT TITLE:

DE CICCO, DR. B. T.

Catholic University of America

Department of Biology

Washington, D.C. 20017

1966

i. ZIOBRO, M., and DeCICCO, B. T.

NGR-09-O05-022

Genetic Studies of Hydrogen Bacteria

and Their Application to Biological

Life Support Systems

A method for the determination of

low frequency transformations with H_drogenomonas faciliso Bac-

teriol. Proc., p.30. 1966.

"i0 -



PRINCIPAL INVESTIGATOR

AND ADDRESS :

CONTRACT/GRANT NUMBER:

CONTRACT/GRANT TITLE:

FOSTER, DR. J. F.
Batelle Memorial Institute

Department of Chemistry and

Chemical Engineering

505 King Avenue
Columbus, Ohio 43201

NASr-100(03)

Research on Techniques and Procedures

for Cultivation of Hydrogen-Fixing
Bacteria

1964

1966

1967

i. FOSTER, J. F., and LITCHFIELD, J.H. A continuous culture apparatus

for the microbial utilization of hydrogen produced by electrolysis

of water in closed-cycle space systems. Biotechnol. Bioeng. 6

(4):441-456. June 29, 1964.

2. FOSTER, J.F. Carbon dioxide conversion for oxygen recovery. In

K. Kammermeyer, ed. Atmosphere in Space Cabins and Closed

Environments, p. 104-119. New York, Appleton-Century-Crofts,
1966.

3. FOSTER, J.F. Life support systems and outer space.

Rev., p. 4-9. Jan. 1966.

Battelle Tech.

4. FOSTER, J. F., and LITCHFIELD, J.H. The effects of controlled envi-

ronment on the growth of Hydrogenomonas bacteria in continuous

cultures. In The Closed Life Support System, p. 201-212.

Washington, D. C., Nat. Aeron. Space Admin., 1967. 6 Refs.

(SP-134)

-ii-
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1963

1965

1966

PRINCIPAL INVESTIGATOR

AND ADDRESS :
GORDON, DR. S. A.

Argonne National Laboratory (AEC)

9700 South Cass Avenue

Argonne, Illinois 60440

CONTRACT/GRANT NUMBER: R-46

CONTRACT/GRANT TITLE: Growth and Development of Plants in

Compensated Gravitation, Magnetic,

and Electrical Fields

i. GORDON, S.A. Gravity and pl_nt development: bases for experiment.

In F. A. Gilfillan, ed. Space Biology. _roceedings of the

24th Biology Colloquium, p. 75-105. Corvallis, Oregon, Oregon

State University Press, 1963.

2. DEDOLPH, R. R., BREEN, J. J., and GORDON, S.A. Geoelectric effect

and geotropic curvature. Science 148(3673):1100-1101. 1965.

3. NAQVI, S. M., DEDOLPH, R. R., and GORDON, S.A. Auxin transport and

geoelectric potential in corn coleoptile sections. Plant

Physiol. 40(59:966-968. 1965.

4. DEDOLPH, R. R., GORDON, S. A., and OEMICK, D.A. Geotropism in

simulated low-gravity environments. Amer. J. Bot. 53(6):530-

533. 1966.

5. DEDOLPH, R. R., NAQVI, S. M., and GORDON, S.A. Effect of gravity

compensation on the geotropic sensitivity of Avena seedlings.

Plant Physiol. 40(5):961-965. 1966.

6. DEDOLPH, R. R., NAQVI, S. M., and GORDON, S.A. Role of indole-3-

acetic acid in modification of geotropic responses in clinostat

rotated Avema seedlings. Plant Physiol. 41(5):897-902. 1966.

7. DEDOLPH, R. R., WILSON, B. R., BREEN, J. J., and CHORNEY, W. Simu-

lated low-gravity environments and respiratory metabolism in

Arena seedlings. Plant Physiol. 41(9):1520-1524. Nov. 1966.
9 Refs.

8.GORDON, S. A., and SHEN-MILLER, J. On the thresholds of gravitational

force perception by plants. In A. H. Brown and M. Florkin, eds.

Life Sciences and Space Research, Vol. IV, p. 22-34. Washington,

Spartan Books, 1966.

-12-



9. NAQVI,S. M., and GORDON,S.A. Auxin transport in Zea ma_sL.
coleoptiles. I. Infl_nce of gravity on the transport of
indoleacetic acid-2-_C. Plant Physiol. 41(7):1113-1118. 1966.

I0. SHEN-MILLER,J., and SHARP,W.R. An improved mediumfor rapid
initiation of Arabidopsis tissue culture grom seed. Bull. Torrey
Bot. Club 93(1):68-69. Jan.-Feb. 1966.

I
I
I

I

I

I

I

I

I

-13-



1966

PRINCIPAL INVESTIGATOR

AND ADDRESS :
GROSCH, DR. D. S.

North Carolina State University

Genetics Department

Raleigh, North Carolina

CONTRACT/GRANT NUMBER:

CONTRACT/GRANT TITLE:

NsG-678

The Utilization of Habrobracon and

Artemia as Experimental Materials

in Bioastronautic Studies.

I. GROSCH, D.S. The combined effects of irradiation, vibration, and

centrifugation on braconid fecundity, fertility, and life span.

In Book of Abstracts, Third International Congress of Radiation

Research, p. 99. Cortina D'Ampezzo, Italy. 1966.

-14-



1965

PRINCIPAL INVESTIGATOR INGRAHAM, DR. J. L.

AND ADDRESS: University of California

Department of Bacteriology

Davis, California 95616

CONTRACT/GRANT NUMBER:

CONTRACT/GRANT TITLE:

NsG-656

Theoretical Lower Limits of Temperature
for Bacterial Growth

I. PACKER, E. L., INGRAHAM, J. L., and SCHER, S. Factors affecting the

rate of killings of Escherichia coli by repeated freezing and

thawing. J. Bacteriol. 89(3):718-724. Mar. 1965.

-15-



1963

PRINCIPAL INVESTIGATOR JORDAN, DR. J. P.

AND ADDRESS: Oklahoma City University

Department of Chemistry

Oklahoma City, Oklahoma 73106

CONTRACT/GRANT NUMBER: NsG-300

CONTRACT/GRANT TITLE: Interdisciplinary Studies of the

Effects of Space Environments on

Biologic Systems

i. CAHILL, C. L., JORDAN, J. P., ALLRED, J. B., and CLARK, R. T. Lipid

and protein metabolism in rats in oxygen under simulated high

altitude conditions. Physiologist 6:151. 1963.

1965

1966

2. KOLLIAS, J., and JORDAN, J.P. An improved system for prolonged

exposure of small animals to low pressure-artificial atmospheres.

J. Appl. Physiol. 20:742. 1965.

3. JORDAN, J. P., ALLRED, J. B., and BOND, A.D. Metabolic adaptation

of rats to a high oxygen-low pressure environment. Physiologist

9:214. 1966.

4. JORDAN, J. P., ALLRED, J. B., CAHILL, C. L., and CLARK, R. T. The

effect of discontinuous exposure of rats to a high oxygen-low

pressure environment. Aerosp. Med. 37:368. 1966.

1967

5. BOND, A. D., JORDAN, J. P., and ALLRED, J.B. Metabolic changes in

rats exposed to an oxygen-enriched environment. Amer. J. Physiol.
212:526-529. Feb. 1967. 23 Refs.

-16 -



1966

I0. JONES,L. W., and KOK,B. Photoinhibition of chloroplast reactions.
I. Kinetics and action spectra. Plant Physiol. 41(6):1037-
1043. June 1966. 27 Refs.

ii. JONES,L. W., and KOK,B.
II. Multiple effects.
1966. 17 Refs.

Photoinhibition of chloroplast reactions.
Plant Physiol. 41(6):1044-1049. June

12. KOK,B., and CHENIAE,G.M. Kinetics and intermediates of the
oxygen evolution step in photosynthesis, l__nD. R. Sanadi, ed.,
Current Topics in Bioenergetics, Vol. I° NewYork, Sterling
Press, 1966.

-17-



1963

1964

1965

PRINCIPAL INVESTIGATOR KOK, DR. B.

AND ADDRESS: Research Institute for Advanced

Studies

1450 South Rolling Road

Baltimore, Maryland 21227

CONTRACT/GRANT NUMBER: NASw-747

CONTRACT/GRANT TITLE: Research in Photosynthesis

I. BEINERT, H., and KOK, B. Relationship between light induced EPR

signal and pigment P700. In Photosynthesis Mechanisms in Green

Plants, p. 131-137. Washington, D. C., Nat. Acad. Sci. - Nat.

Res. Counc., 1963. (Publ. 1145)

2. HOCH, G., and OWENS, O. V.H. Photoreactions and respiration. In

Photosynthesis Mechanisms in Green Plants, p. 409-420. Washin-_ton,

D. C., Nat. Acad. Sci. - Nat. Res. Counc., 1963. (Publ. 1145)

3. KOK, B. Fluorescence studies. In Photosynthesis Mechanisms in Green

Plants, p. 45-55. Washington, D. C., Nat. Acad. Sci. - Nat. Res.

Counc., 1963. (Publ. 1145)

4. KOK, B. Photosynthetic electron transport. InPhotosynthesis

Mechanisms in Green Plants, p. 35-44. Washington, D. C., Nat. Acad.

Sci. - Nat. Res. Counc., 1963. (Publ. 1145)

5. BEINERT, H., and KOK, B. An attempt at quantitation of the sharp light-

induced electron paramagnetic resonance signal in photosynthetic

materials. Biochim. Biophys. Acta 88:278-288. 1964.

6. HOCH, G.E. Two light reactions in photosynthesis.

Progr. 25:165-180. 1964.
Rec. Chem.

7. KOK, B., and DATKO, E.A. Reducing power generated in the second

photoact of photosynthesis. Plant Physiol. 40:1171-1177. 1965.

8. KOK, B., and RURAINSKI, H.J. Plastocyanin photo-oxidation by

detergent-treated chloroplasts. Biochim. Biophys. Acta 94:588-
590. 1965.

. KOK, B., RURAINSKI, H. J., and OWENS, O. V. H.

generated in photoact I of photosynthesis.

Acta 109:347-356. 1965.

The reducing power

Biochim. Biophys.

-18-



1962

1963

PRINCIPAL INVESTIGATOR

AND ADDRESS :

KRAUSS, DR. R. W.

Department of Botany

University of Maryland

College Park, Maryland

CONTRACT/GRANT NUMBER:

CONTRACT/GRANT TITLE:

NsG 70-60

Phycophysiology in Controlled Environments

i. SOROKIN, C. Carbon dioxide and bicarbonate in cell division.

Microbiol. 44:219-227. 1962.

Arch.

2. SOROKIN, C. Effects of acidity on ceil division.

583-584. 1962.

Exp. Cell Res. 27:

3. GALLOWAY, R. A., and KRAUSS, R.W. Utilization of phosphorous sources

by Chlorella. l__nnJapanese Society of Plant Physiologists, eds.
Studies on Microalgae and Photosynthetic Bacteria, p. 569-576.

Tokyo, University of Tokyo Press, 1963.

4. KRAUSS, R. W., and GALLOWAY, R.A. Endogenous metabolism in algae.

Ann. N. Y. Acad. Sci. 102:707-716. 1963.

5. SOROKIN, C. The capacity for organic synthesis in cells of successive

developmental stages. Arch. Mikrobiol. 46:29-43. 1963.

6. SOROKIN, C. Characteristics of the process of aging in algal cells.

Science 140(3565):385. (Abstr.) Apr. 26, 1963.

7. SOROKIN, C. Injury and recovery of photosynthesis in cells of successive

developmental stages: temperature effects. In Japanese Society of

Plant Physiologists, eds. Studies on Microalgae and Photosynthetic

Bacteria, p. 99-110. Tokyo, University of Tokyo Press, 1963.

8. SOROKIN, C. On the variability in the activity of the photosynthetic

mechanisms. In Photosynthetic Mechanisms in Green Plants, p. 742-

750. Nat. Acad. Sci. - Nat. Res. Count., 1963.

1964

9. KRAUSS, R.W. Combined photosynthetic regenerative systems. In

Conference on Nutrition in Space and Related Waste Problems,

p. 289-297. 1964. (NASA SP-70)

-19-



1965

1966

i0. SOROKIN,C.
1964.

Aging at the cellular level. Experientia 20:353-362.

Ii. SOROKIN,C. Buffering activity of algal cells and its effect on
cell division. Exp. Cell Res. 33:508-515. 1964.

12. SOROKIN,C. Organic synthesis in algal cells saparated into age
groups by fractional centrifugation. Arch. Mikrobiol. 49:193-
208. 1964.

13. SOROKIN,C. Temperature tolerance: algae. In P. L. Altman and
D. S. Ditmer, eds. Biology Data Book, Federation of American
Societies for Experimental Biology, 1964.

14. OSRETKAR,A., and KRAUSS,R.W. Growth and metabolism of Chlorella

pyrenoidosa chick during substitution of Rb for K. J. Phycol.

1:23-34. 1965.

15. PATTERSON, G. W., and KRAUSS, R.W. Hydrocarbons and sterols from

Chlorella. Plant Physiol. 40, Suppl. XVlII. 1965.

16. PATTERSON, G. W., and KRAUSS, R.W. Sterols of Chlorella. I. The

naturally-occurring sterols of Chlorella vulBaris, C. ellipsoidea,

and C. saccharophila. Plant Cell Physiol. 6(2):211-220. 1965.

17. SOROKIN, C.

1965.

Carbon dioxide and cell division. Nature 206: 35-37.

18. SOROKIN, C. Photosynthesis in cell development.

Acta 94:42-52. 1965.

Biochim. Biophys.

19. SOROKIN, C. Van Slyke's buffer values for cell secretions.

Protoplasma 60:79-85. 1965.

20. SOROKIN, C., and KRAUSS, R.W. The dependence of cell division in

Chlorella on temperature and light intensity. Amer. J. Bot.

52(1):331-339. 1965.

21. KARLANDER, E. P., and KRAUSS, R.W. Responses of heterotrophic

cultures of Chlorella vul_aris Beyerinck to darkness and light.

I. Pigment and pH changes. Plant Physiol. 41(1):1-6. 1966.

22. KARI_NDER, E. P., and KRAUSS, R.W. Responses of heterotrophic

cultures of Chlorella vulgaris B_erinck to darkness and light.

II. Action spectrum for and mechanism of the light requirement

for heterotropic growth. Plant Physiol. 41(1):7-14. 1966.

-20-



PRINCIPAL INVESTIGATOR

AND ADDRESS :
LYON, DR. C. J.

Dartmouth College

Department of Biological Sciences

Hanover, New Hampshire 03755

CONTRACT/GRANT NUMBER:

CONTRACT/GRANT TITLE:

NsG-231

Growth Patterns of Plants in the

Absence of Gravity Effects

1963

i. LYON, C. J.

567-574.
Auxin transport in leaf epinasty.

Sept. 1963. 19 Refs.
Plant Physiol. 38(5):

1965

2. LYON, C.J. Action of gravity on basipetal transport of auxin.

Plant Physiol. 40(5):953-961. Sept. 1965. 19 Refs.

3. LYON, C.J. Auxin transport in geotrop_c curvatures of a branched

plant. Plant Physiol. 40(1):18-24. Jan. 1965. 14 Refs.

1966

4. LYON, C. J., and YOKOYAMA, K.

in relation to gravity.

1966. 16 Refs.

Orientation of wheat seedling organs

Plant Physiol. 41(6):1065-1073. June

-21-



PRINCIPAL INVESTIGATOR MACK, DR. P. B.

AND ADDRESS: Texas Woman's University

Nelda Childers Stark Laboratory for

Human Nutrition Research

Denton, Texas

CONTRACT/GRANT NUMBER: NsG-440

CONTRACT/GRANT TITLE: Bone Mineral Metabolism in Bed

Rest Patients

1965

i. VOGT, F. B., MACK, P. B., BEASLEY, W. G., SPENCER, W. A., CARDUS, D.,

and VALBONNA, C. The effect of bed rest on bone mass and

calcium balance. Bulletin of the Texas Institute of Rehabili-

tation and Research. Apr. 1965.

1966

2. MACK, P.B. Radiographic bone densitometry. Conference under

sponsorship of the National Aeronautics and Space Administration

and the National Institutes of Health, Washington, D. C., Mar.

25-27, 1965. 1966. (NASA SP-64)

3. VOGT, F. B., MACK, P. B., and JOHNSON, P.C. Tilt table response

and blood volume changes associated with 30 days of recumbancy.

Aerosp. Med. 37:771-777. August 1966. 13 Refs.

-22-



1965

1966

PRINCIPAL INVESTIGATOR MARR, DR. J. W.

AND ADDRESS: University of Colorado

Institute of Arctic and Alpine
Research

Boulder, Colorado 80302

CONTRACT/GRANT NUMBER: NsG-709

CONTRACT/GRANT TITLE: Life in Extreme Environments

I. GATES, D.M. Energy exchange in the biosphere. First International

Symposium on Ecosystems, Copenhagen, Proceedings by UNESCO.
1965.

2. GATES, D. M., and DERBY, R. The temperature of tree trunks,

calculated and observed. Amer. J. Bot. 53(6):580-587. 1966.

3. GATES, D. M., and JANKE, R. The energy environment of the alpine

tundra. Oecol. Planta, Gauthier-Villars 1:39-62. 1966.

4. KREITH, F., and GATES, D.M. The micro-environment of broad leaf

plants - convection, radiation, and transpiration. In Institute

of Environmental Sciences 1966 Annual Technical Meeting Pro-

ceedings p. 209-213. Boulder, Colo., Univ. of Colorado,

Institute of Arctic and Alpine Research, 1966. (Contrib. No.

26)

5. PARKHURST, D. F., and GATES, D.M. Transpiration resistance and

energy budget of Populus sarsentii leaves. Nature 210:172-174.
1966.
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PRINCIPAL INVESTIGATOR

AND ADDRESS :

CONTRACT/GRANT NUMBER:

CONTRACT/GRANT TITLE:

MCFADDEN, DR. B. A.

University of lllinois

Department of Microbiology
127 Burrill Hall

Urbana, Illinois 61803

48-001-004

Carbon Dioxide Metabolism of

Hydrogenomonas

1967

FADDEN, B. A., KUEHN, G. D., and HOMANN, H.R. C1402 fixation,i. MC

glutamate labeling, and the Krebs cycle in ribose-grown

Hydrogenomonas facilis. J. Bacteriol. 93(3):879-885. March

1967. 28 Reefs.

2. MCFADDEN, B. A., and TU, C.L. Regulation of autotrophic and

heterotrophic CO 2 fixation in Hydro_enomonas facilis. Ribu-
losediphosphate fixation. J. Bacteriol. 93(3):886-893.

March 1967. 21 Refs.

-24-



l

l

l

I

l

1963

PRINCIPAL INVESTIGATOR MONTGOMERY, DR. P. O'B., JR.

AND ADDRESS: University of Texas

Southwestern Medical School

5323 Harry Heins Boulevard

Dallas, Texas 75235

CONTRACT/GRANT NUMBER: NsG-210

CONTRACT/GRANT TITLE: Space and Planetary Ecology

I.MONTGOMERY, P. O'B., NEUMEYER, B., and ROSENBLUM, E. Ultrastructural

changes produced in bacteria by gravity. J. Cell Biol. 19(2):

51A. (Abstr.) Nov. 1963.

2. MONTGOMERY, P. O'B., REYNOLDS, R. C., and KARNEY, D.H. Sub-cellular

effects of X-radiation. Lab. Invest. 12(8):858-859. Aug. 1963.

3. MONTGOMERY, P. O'B., REYNOLDS, R. C., KARNEY, D. H., and HUGHES, B.

Nucleolar changes induced by ionizing radiations and carcinogenic

agents. Fed. Proc. 22(2, Pt. 1):315. (Abstr.) Mar.-Apr. 1963.

4. MONTGOMERY, P. O'B., VAN ORDEN, F., and ROSENBLUM, E. A relationship

between growth and gravity in bacteria. Aerosp. Med. 34(4):352-

354. Apr. 1963.

5. REYNOLDS, R. C., MONTGOMERY, P. O'B., and KARNEY, D.H. Nucleolar

"caps" - a morphologic entity produced by the carcinogen 4-nitroqui-

noline N-oxide. Cancer Res. 23(4):535-538. May 1963.

1964

6. MONTGOMERY, P. O'B., BONNER, W. A., and COOK, J.E. Flying and

stepping spot television microscopy. J. Roy. Microscop. Soc.

83(1, 2):73-77. June 1964.

7. MONTGOMERY, P. O'B., and COOK, J.E. Biological and instrumentation

designs for living human cell studies in orbiting satellites.

Aerosp. Med. 35(3):276. Mar. 1964. (Abstr.)

8. MONTGOMERY, P. O'B., KARNEY, D. H., REYNOLDS, R. C., and McCLENDON,

D. Cellular and sub-cellular effects of ionizing radiations,

Amer. J. Pathol. 44(5):727-746. May 1964.

9. MONTGOMERY, P. O'B., MINTON, P. D., REYNOLDS, R. C., PRINCE, J., and

CHAPMAN, C.L. The sensitivity of X-irradiated cells to

ultraviolet radiation. Tex. Rep. Biol. Med. 22(3):556-565.

Fall 1964.
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1965

I0° MONTGOMERY,P. O'B., NEUMEYER,B., and ROSENBLUM,E. Ultra-
structural alterations induced in E. coli by gravity. Aerosp.

Med. 35(4):360-361. Apr. 1964.

Ii. MONTGOMERY, P. O'B., PRINCE, J., COOK, J. E., and REYNOLDS, R. C.

Photo-protection and human malignant cells. Tex. Rep. Biol.

Med. 22(1):152-155. Spring 1964.

12. MONTGOMERY, P. O'B., and REYNOLDS, R. C.

responses to ultraviolet radiation.

1253. Oct. 1964.

Cellular and sub-cellular

Lab. Invest. 13(10):1234-

13. MONTGOMERY, P. O'B ROSENBLUM, E., and STAPP, B. Gravity,

radiation and growth. Aerosp. Med. 35(8):731-733. Aug. 1964.

14. MONTGOMERY, P. O'B., STAPP, B., and ROSENBLUM, E. A comparison of

the ultrastructural changes produced in bacteria by gravity and

X-radiation. (Abstr.) Fed. Proc. 23(2, Pt. 1):441. Mar.-

Apr. 1964.

15. REYNOLDS, R. C., and MONTGOMERY, P. O'B. Nucleolar alterations

produced by Actinomycin D and 4-nitroquinoline N-oxide. Proc.

Amer. Ass. Cancer Res. 5(1):53. (Abstr.) Mar. 1964.

16. REYNOLDS, R. C., MONTGOMERY, P. O'B., and HUGHES, B. Nucleolar

"caps" produced by Actinomycin D. Cancer Res. 24(7):1269-1277.

Aug. 1964.

17. MONTGOMERY, P. O'B., COOK, J. E., and FRANTZ, R.

prolonged centrifugation on Amoeba proteus.

40(1):140-142. Oct. 1965.

The effects of

Exp. Cell Res.

18. MONTGOMERY, P. O'B., COOK, J. E., and KARNEY, D.

microbeam irradiation of living cell membranes.

26(3):959-961. Sept. 1965.

Ultraviolet

J. Cell Biol.

19. REYNOLDS, R. C., and MONTGOMERY, P. O'B. Nucleolar and cytoplasmic

alterations produced by Actinomycin D and other metabolic

inhibitors, an electron microscope and time-lapse study. (Abstr.)

Proc. Amer. Ass. Cancer Res. 6:53. 1965.

1966

20. MONTGOMERY, P. O'B.

Mar. 1966.

Nucleolar studies. Bull. Path. 7(3):66-67.

21. MONTGOMERY, P. O'B., REYNOLDS, R. C., and COOK, J.E. Nucleolar

"caps" induced by flying spot ultraviolet nuclear irradiation.

Amer. J. Pathol. 49:555-567. Sept. 1966.
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PRINCIPAL INVESTIGATOR

AND ADDRESS :
MORRISON, DR. P. R.

University of Alaska

Institute of Arctic Biology

Fairbanks, Alaska 99735

CONTRACT/GRANT NUMBER:

CONTRACT/GRANT TITLE:

NsG-459

Experimental Studies on Physiological

Adaptation to Environmental Extremes

1964

i. VlERECK, E. G., and MORRISON, P. Growth rate and the development

of temperature regulation in the tundra vole, Microtus oecomomus.

l__nnScience in Alaska, p. 37-38. 1964.

2. WARMAN, N. E.
rodents.

A subminiature temperature transmitter for use with

In Science in Alaska, p. 46-47. 1964.

1966

3. MORRISON, P.R. Temperature selection in Alaskan microtines.

Proceedings of the Fourth International Biometerologists

Congress, Rutgers, Aug. 1966.

1967

4. MORRISON, P., and WARMAN, N. A thermal-gradient chamber for small

animals, with digital output. Med. Biol. Eng. 5(1):41-45.
Jan. 1967. 4 Refs.
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PRINCIPAL INVESTIGATOR M_DYER, DR. J. E.

AND ADDRESS: U.S. Department of the Interior

Federal Water Pollution Control

Administration

Ada, Oklahoma 74820

CONTRACT/GRANT NUMBER: R-99

CONTRACT/GRANT TITLE: Ecologic Relationships between

Bacteria and Algae in Photosynthetic

Gas Exchangers

1964

I. WARD, C. H., MOYER, J. E., and VELA, G.R. Studies on bacteria

associated with Chlorella pyreno_dosa TX71105 in mass culture.

Develop. Ind. Microbiol. 6:213-222. 1964. 12 Refs.

1966

2.VELA, G. R., and GUERRA, C.N. On the nature of mixed cultures of

Chlorella pyrenoidosa TX71105 and various bacteria. J. Gen.

Microbiol. 42:123-131. 1966. 18 Refs.
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PRINCIPAL INVESTIGATOR

AND ADDRESS:

CONTRACT/GRANT NUMBER:

CONTRACT/GRANT TITLE:

MUSACCHIA, DR. X. J.

Space Sciences Research Center

University of Missouri
202 Jesse Hall

Columbia, Missouri 65201

NsG-271-62

Physiological Effects of Weight-

lessness and Space Radiations on
Hibernators

1963

1964

I. MUSAC_HIA, X. J., JELLINEK, M., and COOPER, T. Effects of X-

irradiation during hibernation on tissue catecholamine contents.

Experientia 19(8):418-419. 1963.

2. MUSACCHIA, X. J., and NEFF, S.S. Active absorption of D-glucose by

intestinal segments of the ground-squirrel (Citellus tridecem-

lineatus). Comp. Biochem. Physiol. 9:37-40. 1963.

3. MUSACCHIA, X. J., and FOX, A.M. Intestinal absorption and effects

of radiation in the hibernator Citellus tridecemlineatus. Fed.

Proc. 23(2, Pt. 1):972. 1964.

4. WESTHOFF, D. D., and MUSACCEIA, X.J. Intestinal absorption of sugar
and effects of Co 60 irradiation in ground squirrel, Citellus

tridecemlineatus. Physiologist 7(3):284. 1964.

5. WURTH, M. A., and MUSACCHIA, X.J. Renewal of intestinal epithelium

in fresh water turtle, Chrysemys _. Anat. Rec. 148:427-429.
1964.

1965

6. MUSACCHIA, X. J., GROSS, W. W., WURTH, M. A., and MUSACCHIA, B. C.

Intestinal function and the role of hibernators in biosatellite

experiments. Proc. Mo. Acad. Sci. 11:89-90. 1965.

7. MUSACCHIA, X. J., WESTHOFF, D. D., and BRAMANTE, A.V. Intestinal

absorption of sugars in the hibernator, Citellus tridecemlineatus.

Fed. Proc. 24(2):527. 1965.
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1966

8. MUSACCHIA,X. J., and BRAMANTE,A.V. Intestinal absorption in
hamsters and ground squirrels, in vivo. In K. C. Fisher,
A. R. Dawe, C. P. Lyman, E. Schonbaum,and F. E. South, eds.
Proceedings of the Third International Symposiumon Natural
MammalianHibernation, Toronto, Canada. Oliver and Boyd,
Edinborough. 1966.

9. MUSACCHIA,X. J., WESTHOFF,D. D., and BRAMANTE,A.V. Effects of
phlorizin on intestinal absorption in vivo and in vitro. Fed.
Proc. 25(2):1. 1966.
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1965

1966

PRINCIPAL INVESTIGATOR ODUM, DR. E. P.

AND ADDRESS: Institute of Ecology

Biological Sciences Building

University of Georgia

Athens, Georgia 30601

CONTRACT/GRANT NUMBER: NsG-706

CONTRACT/GRANT TITLE: Relationships between Size, Diversity,

Stability of Semi-Enclosed Ecosystems

I. BEYERS, R.J. The pattern of photosynthesis and respiration in

laboratory microecosystems. Mem. Inst. Ital. Idrobiol. 18

(Suppl.):61-74. 1965.

2. BEYERS, R.J. Metabolic similarities between symbiotic coelenterates

and aquatic ecosystems. Arch. Hydrobiol. 62:273-284. 1966.
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1962

1963

PRINCIPAL INVESTIGATOR PACE, DR. N.

AND ADDRESS: University of California

Department of Physiology-Anatomy

Berkeley, California 94720

CONTRACT/GRANT NUMBER:

CONTRACT/GRANT TITLE:

NsG-513

Primate Hemodynamics and Metabolism

in an Orbiting Satellite (PHAMOS)

I. HANSEN, J. T., and PACE, N. Apparatus for automatic dye dilution

measurement of cardiac output. J. Appl. Physiol. 17:163-166.

1962.

2. HANSEN, J. T., and PACE, N. Evaluation of cardiovascular physiology

in animals during space flight. Proc. San Diego Symp. Biomed. Eng.

p. 209-213. 1963.

3. HANSEN, J. T., PACE, N., and RAHLMANN, D.F. Physiological monitoring

of animals during space flight. Biomed. Sci. Instrum. 1:299-309.

1963.

4. PACE, N., HANSEN, J. T., and BARNSTEIN, N. J. Evaluation of

circulatory function at null gravity. Advances in the Astro-

nautical Sciences 10:210-219. 1963.

1964

5. PACE, N. The effects of weightlessness on mammals. In F. A.

Gilfillan, ed. Space Biology, p. 65-74. Proceedings of the

24th Annual Biology Colloquium. Corvallis, Oregon State

University Press, 1964. "

6. PACE, N, HANSEN, J. T., RAHLMANN, D. F., BARNSTEIN, N. J., and

CANNON, M.D. Preliminary observations of some physiological

characteristics of the pig-tailed monkey, Macaca nemestrina.

Aerosp. Med. 35:118-121. 1964.

7. RAHLMANN, D. F., HANSEN, J. T., PACE, N., BARNSTEIN, N. J., and

Cannon, M.D. Handling procedures and equipment for physio-

logical studies on the pig-tailed monkey (Macaca nemestrina).

Lab. Anim. Care 14:125-130. 1964.
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1965

8. GRUNBAUM,B.W. A self-contained and portable laboratory for micro-
chemical analysis. Microchem. J. 9:371-383. 1965.

9. GRUNBAUM,B. W., and PACE,N. Microchemical urinalysis. I. Simplified
determinations of ammonia,urea, creatinine, creatine, phosphate,
uric acid, glucose, chloride, calcium and magnesium. Microchem.
J. 9:166-183. 1965.

i0. GRUNBAUM,B. W., and PACE,N. Microchemical urinanalysis. II. Micro-
turbidimetric determination of sulfate. Microchem. J. 9:184-
186. 1965.

ii. GRUNBAUM,B. W., PACE,N., and CANNON,M.D. Microchemical urinaly-
sis. III. A simple automatic recording time-flow titrator.
Microchem. J. 9:187-192. 1965.

1966

12. BARNSTEIN, N. J., GILFILLAN, R. S., PACE, N., and RAHLMAN, D. F.
Chronic intravascular catheterization: a technique for implanting

and maintaining arterial and venous catheters in laboratory

primates. J. Surg. Res. 6:511-521. Dec. 1966. 15 Refs.

13. GRUNBAUM, B. W., and PACE, N. Improved procedure for individual

urinary 17-ketosteroids. Fed. Proc. 25:766. 1966.

1967

14. RAHLMAN, D. F., PACE, N., and BARNSTEIN, N.J. Hematology of the

pig-tailed monkey, Macaca nemestrina. Folia Primatol. 5(4):

280-284. 1967. i0 Refs.
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PRINCIPAL INVESTIGATOR POPOVIC, DR. V. P.

AND ADDRESS: Emory University

Department of Physiology

Atlanta, Georgia 30322

CONTRACT/GRANT NUMBER:

CONTRACT/GRANT TITLE:

NGR 11-001-(009)

Cardiovascular Adaptation during Long-

Term Weightlessness

1965

1966

i. KENT, K. M., and POPOVIC, V.P. Cardiovascular responses in hypo-

thermia and hibernation. Physiologist 8:318. 1965.

2. PANUSKA, J. A., and POPOVIC, V.P. Critical temperature for instru-

mental response acquisition in hypothermic rats. J. Appl.
Physiol. 20:1275-1277. 1965.

3. POPOVlC, P., and POPOVIC, V.P. Survival of young rats after super-

cooling to -3°C. Cryobiology 2:23. 1965.

4. POPOVlC, P., SILVER, A. B., and POPOVIC, V. P. Critical body
temperature for intracranial self-stimulation in white rats.

Physiologist 8:320. 1965.

5. POPOVIC, V.P. Effect of hypothermia on growth and development of

tumors. Abstract of the 23rd International Physiology Congress,
p. 294. 1965.

6. POPOVlC, V. P., and KENT, K.M. Cardiovascular responses in prolonged

hypothermia. Amer. J. Physiol. 209:1069-1074. 1965.

7. POPOVIC, V. P., and MASIRONI, R. Disappearance of euthermic tumors

after 10-hour generalized hypothermia. Life Sciences 4:533-543.
1965.

8. POPOVIC. V. P., and MASIRONI, R. Disappearance of euthermic tumors

(370C) in shallow hypothermia. Physiologist 8:315. 1965.

9. KENT, K. M., and POPOVIC, V. Circulation in hypothermic and

hibernating animals. Proceedings of the Fourth International

Biometeorology Congress, p. 21. Aug. 1966.
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i0. POPOVIC,P., HORECKY,J., and POPOVlC,V. P. Extracorporeal
circulation in hypothermic rats. J. Physiol. 58:594. 1966.

ii. POPOVIC,P., PANUSKA,J. A., and POPOVIC,V.P. Instrumental
acquisition in rats after twelve exposures to deep hypothermia.
Proc. Soc. Exp. Biol. Med. 122:337-341. 1966.

12. POPOVIC,V., and KENT,K.M. Factors limiting survival in hypothermic
animals. Proceedings of the International Microcirculation
Conference, Cambridge, p. 63-64. 1966.

13. POPOVlC,V., and MASIRONI,R. Disappearance of normothermic tumors
in shallow (30°C) hypothermia. Cancer Res. 26:863-864. 1966.

14. POPOVIC,V. P., and MASIRONI,R. Effects of anti-cancer drugs on
normothermic tumors of hypothermic hamsters. J. Physiol.
58:594-595. 1966.

15. POPOVIC,V., and MASIRONI,R. Effect of generalized hypothermi_ on
normothermic tumors. Amer. J. Physiol. 211:462-466. 1966.

16. POPOVlC,V., and MASIRONI,R. Enhancementof 5-fluorocil action on
normothermic tumors in generalized hypothermia. Cancer Res.
26:863-864. 1966.

17. POPOVIC,V., and MASIRONI,R. Generalized hypothermia enhances
anti-cancer drug action on normothermic tumors. Physiologist
Aug. 1966.

18. POPOVIC,V. P., and MASIRONI,R. Regression of normothermic tumors
after generalized body cooling. (Abstr.) Ninth International
Cancer Congress, P. 415. 1966.
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PRINCIPAL INVESTIGATOR ROBINSON, DR. S.

AND ADDRESS: Indiana University

Department of Physiology

Bloomington, Indiana 47401

CONTRACT/GRANT NUMBER: NsG-408

CONTRACT/GRANT TITLE: Anaerobic Work Capacity as Affected

by Stress

1964

i. SCHNEIDER, E. G., ROBINSON, S., and NEWTON, J. L.

in aerobic work. Physiologist 7:247. 1964.

The oxygen debt

1965

2. NEWTON, J. L., and ROBINSON, S. Distribution of blood lactate and

pyruvate during work and recovery. Fed. Proc. 24:590. 1965.

1966

3. GISOLFI, C., ROBINSON, S., and TURRELL, E.S. Effects of aerobic

work performed during recovery from exhausting work. J. Appl.

Physiol. 21:1767-1772. Nov. 1966.

4. KLAUSEN, K., ROBINSON, S., MICHAEL, E. D., and MYHRE, L.G. Effect

of high altitude on maximal working capacity. J. Appl. Physiol.

21:1191-1194. 1966.
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PRINCIPAL INVESTIGATOR SALISBURY, DR. F. B.

AND ADDRESS: Plant Science Department

Utah State University

Logan, Utah 84321

CONTRACT/GRANT NUMBER:

CONTRACT/GRANT TITLE:

NsG-78-60

Research on Pathogen Free Plants in

a Microcosm and on the Effects of

High Intensity Light on Plant Growth

1962

i. SALISBURY, F. B. Martian biology. Science 136: 17-26. 1962.

1964

2. MELIOR, R. S., RASCHKE, K., and SALISBURY, F.B. Leaf temperature

in controlled environments. Planta (Berlin) 61:56-72. 1964.

3. SALISBURY, F.B. Exobiology. In G. J. D. Schock, ed. Proceedings

of the First Annual Rocky Mountain Bioengineering Symposium, p.

75-83. Colorado Springs, Colo., United States Air Force

Academy, 1964.

4. SALISBURY, F.B. Das Mars-Paradoxon.

Med. 1(5):36-50. 1964.

m

/ Mars - Paradox_/. Naturwiss.

5. SALISBURY, F.B. A special-purpose controlled-environment unit.

Bot. Gaz. 125(4):237-241. 1964.

6. SALISBURY, F. B., and SPOMER, G.G. Leaf temperatures of alpine

plants in the field. Planta (Berlin) 60:497-505. 1964.

1965

7. SALISBURY, F.B. The possibilities of life on Mars. In Proceedings

of the Virginia Polytechnic Institute Conference on the Explora-

tion of Mars and Venus, V. P. I., Blacksburg, Va., Aug. 23-27,

1965, p. VI-I - VI-16. Blacksburg, Va., V. P. I., 1965. 17
Refs.

1966

8. CLINE, M. G., and SALISBURY, F. B.

on the leaves of higher plants.
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1964

1965

PRINCIPAL INVESTIGATOR SIEGEL, DR. S. M.
AND ADDRESS: Union Carbide

P. O. Box 278

Tarrytown, New York

CONTRACT/GRANT NUMBER: NASw-767

CONTRACT/GRANT TITLE: The Growth of Terrestrial Plants in

Simulated and Modified Martian Envi-

ronments

i. SIEGEL, S. M., GIUMARRO_ C., and LATTERELL, B. Behavior of plants
under extraterrestrial conditions: seed germination in atmos-

pheres containing nitrogen oxides. Proc. Nat. Acad, Sci. 52(1):
11-13. July 1964. 4 Refs.

2. SIEGEL, S. M., GIUMARRO, C., and RENWICK, G.M. Hydrogen metabolism

in higher plants. Plant Physiol. 39(3):303-306. May 1964.
13 Refs.

3. SIEGEL, S. M., HALPERN, L. A., and GIUMARRO, C. Germination and

seedling growth of winter rye in deuterium oxide. Nature 201

(4925):1244-1245. Mar. 21, 1964. 7 Refs.

4. LATTERELL, R. L., and SIEGEL, S.M. Differential losses of seed

viability conditioned by chemically inert gases. Amer. J. Bot.

52(6, Pt. 2):622-623. (Abstr.) July 1965.

5. SIEGEL, S.M. Effects of oxidants and ionizing conditions on seed

germination at subatmospheric oxygen levels. Bot. Gaz. 125
(4):241-245. 1965. 7 Refs.

6. SIEGEL, S. M., and DALY, O. Responses of Cladonia rangiferina to

environmental stress factors: temperature, radiation and water.

Plant Physiol. 40(Suppl.):20. Aug. 1965.

7. SIEGEL, S. M., DALY, O. W., and DAVIS, G. General and comparative

biology of experimental atmospheres and other stress conditions:

experiments with the turtle, Pseudemys scripta-elegans. Aerosp.
Med. 36(4):363-368. Apr. 1965. 8 Refs.

8. SIEGEL, S. M., DALY, O., and GIUMARRO, C. Experimentation with

plants at sub-atmospheric oxygen-levels: effects of oxygen

pressure and salts on germination of winter rye. Nature 208

(5014):1012-1013. Dec. 4, 1965. 6 Refs.

9. SIEGEL, S. M., and GIUMARR0, C. Survival and growth of terrestrial

microorganisms in armnonia-rich atmospheres. Icarus 4(1):37-40.
Feb. 1965. 9 Refs.
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1966

I0. LATTERELL,R.L. Nitrogen- and helium-induced anoxia: different
lethal effects on rye seeds. Science 153(3731):69-70. July I,
1966. 7 Refs.

II. SIEGEL,S. M., and DALY,O.W. The experimental biology of ammonia-
rich environments. Germination of Allium seed, a novel capa-
bility amongangiosperms. Plant Physiol. 41(7):1218-1221. 1966.

12. SIEGEL,S. M., and GIUMARRO,C. On the culture of a microorganism
similar to the Precambrian microfossil Kakabekia umbellata

Bargh0orn in NH -rich atmospheres. Proc. Nat Acad. Sci. 553
(2):349-353. Feb. 1966. 8 Refs.

13. SIEGEL, S. M., GIUMARRO, C., and DALY, O.W. Micro-aerobic capa-

bilities in land plants: observations on survival and growth

of plants submerged in fresh and saline waters. Nature 209

(5030):1330-1334. Mar. 26, 1966. 17 Refs.
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PRINCIPAL INVESTIGATOR SMITH_ DR. A. H.

AND ADDRESS: University of California

College of Agriculture

Davis, California 95616

CONTRACT/GRANT NUMBER:

CONTRACT/GRANT TITLE:

NGR-05-004-008

Chronic Acceleration Studies - Physio-

logic Responses to Artificial Altera-

tions in Weight

1963

I. BURTON, R. R., RICHARDS, W. P. C., and SMITH, A.H. Pathology of

chronic acceleration. Aerosp. Med. 34:249. 1963.

2. SMITH, A. H., and KELLY, C. F.

growth and body composition.
1963.

Influence of chronic acceleration upon

Ann. N. Y. Acad. Sci. 110:410-424.

1965

1966

3. BESCH, E. L., SMITH, A. H., and GOREN, S. Effect of accelerative

forces on avian embryogenesis. J. Appl. Physiol. 20:1232-1240.
1965.

4. BESCH, E. L., SMITH, A. H., and WALKER, M.W. Morphological changes

in avian eggs subjected to accelerative force. J. Appl. Physiol.
20:1241-1248. 1965.

5. BURTON, R. R., and SMITH, A.H. Chronic acceleration sickness.

Aerosp. Med. 36:39-44. 1965.

6. SLUKA, S. J., BESCH, E. L., and SMITH, A. H.

pressure tester of egg shell strength.
1500. 1965.

A hydrostatic

Poultry Sci. 44:1494-

7. SMITH, A. H., and BURTON, R.R. Persistence of adaptation to chronic

acceleration. Physiologist 8:273. 1965.

8. SMITH, A. H., and KELLY, C.F. Biological effects of chronic

acceleration. Naval Res. Rev. 18:1-11. 1965.

9. BESCH, E.L. Respiratory activity of avian blood cells.

Comp. Physiol. 67:301-306. 1966.
J. Cell
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i0. BESCH,E. L., and SLUKA,S.J. Blastoderm location in the avian
egg. Poultry Sci. 45:259-262. 1966.

II. BURTON,R. R., BESCH,E. L., and SMITH,A. H.
sedimentation rate test in the domestic fowl.
Poultry Sci. 45(6):1222-1230. Nov. 1966.

The erythrocyte
(Chicken).

26 Refs.

12. KELLY, C. F., and SMITH,A.H. Chronic acceleration studies -
physiological responses to artificial alteration in weight.
Apr. 1966. (NASAPubl. CR-441, p. 8)

13. SLUKA,S. J., SMITH,A. H., and BESCH,E.L. Orientation in systems
with asymmetric density distribution. Biophys. J. 6:175-199.
1966.
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PRINCIPAL INVESTIGATOR SMITH, DR. R. E.

AND ADDRESS: University of California

Department of Physiology
School of Medicine

Los Angeles, California 90024

CONTRACT/GRANT NUMBER: NsG-721

CONTRACT/GRANT TITLE: The Role of Brown Fat in the Thermo-

genesis of Animals and Man

1965

I. HOCK, R. J., ROBERTS, J° C., and SMITH, R. E.
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PREFACE

This report lists publications resulting from research supported, at least
in part, by the Exobiology Branch of the National Aeronautics and Space
Administration's Bioscience Programs Division. A few publications, however,
may predate the establishment of this office but are included because they
resulted from efforts which were subsequently subsumedunder this program branch.
Each project, indexed alphabetically according to the principal investigator,
supported organization and contract or grant number, reveals the published
activity of each contractual endeavor. The more than 400 citations contained
herein were provided in answer to a letter requesting such information from the
principal investigator of the various grants and contracts monitored by this
office. Only those papers currently available are included; publications in
press have been omitted.

Research programs involving large expenditures of both effort and funding
must be subjected to periodic evaluation in order to identify the current state-
of-the-art for the respective field and to reveal the direction that such
organized activities are taking. By this means, areas of critical need are
recognized and remedied, and areas of increasingly limited interest are given
appropriate attention. There are various methods for evaluating such programs
only one of which is by the quantity of publications ensuing from a given
activity or group of related activities. While in itself it is an inaccurate
meansfor appraising either effort or accomplishment, combinedwith other
factors it provides a useful measuring device. Submission of this report is
madeto provide someassistance in the constructive appraisal of the National
Aeronautics and Space Administration's research activities in the field of
exobiology.

Leslie A. Kulp, Ph.D.
Senior Staff Scientist
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PREFACE

This report lists publications resulting from research supported,

at least in part, by the Physical Biology Branch of the National

Aeronautics and Space Administration's Biosclence Programs Division. A

few publications may predate the establishment of this office but are

included because they resulted from efforts which were subsequently

subsumed under this program branch. Each project, indexed alphabetically

according to principle investigator, reveals the published activity of

each contractual endeavor. All of the 137 citations contained herein

were provided in answer to a letter requesting such information from the

principle investigator of the various grants and contracts monitored by
this office.

Research programs involving large expenditures of both effort and

funding must be subjected to periodic evaluation in order to identify the

current state of the art for the respective field and to reveal the

direction that such organized activities are taking. By this means, areas

of critical need are recognized and remedied, and areas of increasingly

limited interest are given appropriate attention. There are various

methods for evaluating such programs only one of which is by the quantity

of publications ensuing from a given activity or group of related activities.

While in itself it is an inaccurate means for appraising either effort or

accomplishment, combined with other factors it provides a useful measuring

device. Submission of this report is made to provide some assistance in

the constructive appraisal of the National Aeronautics and Space Admini-

stration's research activities in the field of physical science.

Leslie A. Kulp, Ph.D.

Senior Research Scientist
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Thermodynamic Properties of Molecular

Complexes
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i. ARMSTRONG, G. T., DOMALSKI, E. S., FURUKAWA, G. T., and KRIVANEC, M. A.

A survey of thermodynamic properties of the compounds of the

elements CHNOPS. Nat. Bur. Standards Rept. No. 8595. Nov. i,

1964. 30 p.

2.ARMSTRONG, G. T., FURUKAWA, G. T., and HILSENRATH, J. A survey of

thermodynamic properties of the compounds of the elements CHNOPS.

Nat. Bur. Standards Rept. No. 8521. Aug. i, 1964. 52 p.

1965

3. ARMSTRONG, G. T., DOMALSKI, E. S., INSCOE, M. N., HALOW, I., FURUKAWA,

G. T., and BURESH, M.K. A survey of thermodynamic properties

of the compounds of the elements CHNOPS. Nat. Bur. Standards

Rept. No. 8906. July i, 1965. 86 p.

4. ARMSTRONG, G. T., DOMALSKI, E. S., INSCOE, M. N., HALOW, I., FURUKAWA,

G. T., and KRIVANEC, M.A. A survey of thermodynamic properties

of the compounds of the elements CHNOPS. Nat. Bur. Standards

Rept. No. 8641. Feb. i, 1965. 33 p.

5. BURESH, M. K., REILLY, M. L., FURUKAWA, G. T., and ARMSTRONG, G. T.

A survey of thermodynamic properties of the compounds of the elements

CHNOPS. Nat. Bur. Standards Rept. No. 8992. Oct. i, 1965.

26 p.
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i. BENZINGER, T.H. The diminution of thermoregulatory sweating during

cold-reception at the skin. Proc. Nat. Acad. Sci. 47:1683.
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2. BENZINGER, T. H.

Jan. 1961.

The human thermostat. Sci. Amer. 204(1):134-147.

3. BENZINGER, T.H. The quantitative mechanism and the sensory receptor

organ of human temperature control in warm environment. Ann.

Int. Med. 54:685. 1961.

4. BENZINGER, T. H., PRATT, A. W., and KITZINGER, C.

control of human metabolic heat production.
Sci. 47:730. 1961.

The thermostatic

Proc. Nat. Acad.

1962

5. BENZINGER, T.H. Human thermostat. McGraw-Hill Yearbook of Science

and Technology. New York, McGraw-Hill Book Co., Inc., 1962.

6. KITZINGER, C., STEINER, R. F., and BENZINGER, T.H. Enthalpy changes

during the interaction of polyadenylic and polyuridylic acids.

Int. Union Physiol. Sci. Vol. 2. 1962.

1963

7. BENZINGER, T. H.
119. 1963.

Animal calorimetry: its future. Trans. ASAE 6:

8. BENZINGER, T.H. Cranial measurements of internal temperature in

man. l__n_nTemperature - Its Measurement and Control in Science

and Industry, Vol. 3, Pt. 3, p. 111-120. New York, Reinhold.
1963.

9. BENZINGER, T.H. Peripheral cold- and central warm-reception, main

origins of human thermal discomfort. Proc. Nat. Acad. Sci. 49:

832. 1963.



i0. BENZINGER,T. H., and KITZINGER,C. Gradient layer calorimetry and
humancalorimetry. I___nTemperature - Its Measurementand Control
in Science and Industry, Vol. 3, Pt. 3, p. 87-109. NewYork,
Reinhold. 1963.

ii. BENZINGER,T. H., and KITZINGER,C. Microcalorimetry, new methods
and objectives. I__n_nTemperature - Its Measurementand Control
in Science and Industry, Vol. 3, Pt. 3, p. 43-60. NewYork,
Reinhold. 1963.

1964

12. BENZINGER,T.H. The thermal homeostasis of man. I__n_nG. W. Hughes,
ed. Homeostasis and Feedback-Mechanisms. Cambridge,
University Press, 1964. p. 49-80.

13. BENZINGER,T.H. I. The thermostat in man. Bild der Wissenschaft
[Image of Science]. p. 50-60. July-Sept. 1964.

1965

14. BENZINGER,T.H. Heatburst-microcalorimetry, a novel tool of
chemistry and biochemistry. Fractions, No. 2. 1965.

15. BENZINGER,T.H. II. The thermostat in man. Bild der Wissenschaft
[Image of Science]. p. 232-240. Mar. 1965.
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i. McMULLEN, A.I. Quantum mechanical interfacial 'trigger' action in

macromolecular replication. J. Chem. Phys. 43:$230. 1965.

1966

2. DANIELLI, J.F. On the thickness of lipid membranes.
Biol. 12:439-441. 1966.

J. Theoret.

3. FRIEDENBERG, R., BLATT, A. J., and GALLUCCI, V. Electrostatics of

membrane systems. II. Fixed charge and dipole planar surfaces of

finite dimensions. J. Theoret. Biol. 11:478-484. 1966.

4. FRIEDENBERG, R., BLATT, A. J., and GALLUCCI, V. Electrostatics of

membrane systems. III. The potential energy functions of idealized

models of fixed charge and dipole distributions as related to

surface chemical phenomena. J. Theoret. Biol. 11:485-489.
1966.

5. FRIEDENBERG, R., BLATT, A., GALLUCCI, V., DANIELI.I, J. F., and SHAMES,

I. Electrostatics of membrane systems. I. A non-statistical

approach to cellular membrane systems. J. Theoret. Biol. ii:
465-477. 1966.

6. McMULLEN, A.I. A theory of DNA membrane interaction. In Abstract

of Second International Congress of Biophysics in Vienna, Sept.

1966. p. 695. 1966.

7. McMULLEN, A. I., and MACGILLIVRAY, A.D. On the influence of ionic

strength on the melting temperature of DNA. J. Theoret. Biol.
12:260. 1966.

8. McMULLEN, A. I., and MACGILLIVRAY, A.D. A theoretical consideration

of the effect of ionic strength on the helix-coil transition. In

Abstract of the Third Meeting of the Federation of the European

Biochemical Society, Warsaw, p. G-I08. 1966.
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9. McMULLEN,A. I., and MACGILLIVRAY,A.D. A theoretical study of the
role of salt concentration in the melting of DNA. J. Theoret.
Biol. 12:75. 1966.

i0. McMULLEN,A. I., and MACGILLIVRAY,A.D. A variational approach to
the dynamics of the helix-coil transition. Presented at the
40th National Colloid Symposium,Wisconsin, June 1966. (TBC
Preprint No. ii). 18 p. 1966.

Ii. McMULLEN,A. I., REIN, R., and POLLACK,M. Theoretical studies of
models concerned with possible mechanismsof replication of DNA.
In Abstract of SecondInternational Congress of Biophysics in
Vienna, Sept. 1966, p. 137. 1966.

No Date of Publication

12. McMULLEN,A. I., and MACGILLIVRAY,A.D. The influence of ionic
strength on the rate of unwinding of DNA. Theoretical Biology
Center Preprint No. 4, i0 p.
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1461-1464. Dec. Ii, 1964. 9 Refs.

1966

2. ECK, R. V., and DAYHOFF, M. O. Evolution of the structure of

ferrodoxin based on living relics of primitive amino acid

sequences. Science 152(3720):363-366. Apr. 15, 1966. 13 Refs.

In Press

1966

3. ECK, R. V., LIPPINCOTT, E. R., DAYHOFF, M. O., and PRATT, Y. T.

Thermodynamic equilibrium and the inorganic origin of organic

compounds. Science. 1966.

4. LIPPINCOTT, E. R., ECK, R. V., DAYHOFF, M. 0., and SAGAN, C. Thermo-

dynamic equilibria in planetary atmospheres. Astrophys. Observ.
J. 1966.
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AND ADDRESS: University of Chicago

Department of Biophysics

5640 Ellis Avenue

Chicago, Illinois 60637
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i. FERNANDEZ-MORAN, H. Cell-membrane ultrastructure.

1039. Nov. 1962.

Circulation 26:

2. FERNANDEZ-MORAN, H. Cell-membrane ultrastructure: low temperature

electron microscopy and X-ray diffraction studies of lipoprotein

components in lamellar systems. In S. R. Korey, ed. Ultra-

structure and Metabolism of the Nervous System, A.R.N.M.D. Series

40, p. 338. Baltimore, The Williams and Wilkins Co., 1962.

3. FERNANDEZ-MORAN, H. Molecular basis of specificity in membranes.

In F. O. Schmitt, ed. Macromolecular Specificity and Biological

Memory, p. 39-48. Cambridge, Mass., M.I.T. Press, 1962.

4. FERNANDEZ-MORAN, H. New approaches in the study of biological

ultrastructure by high-resolution electron microscopy, l__n_nR.

J. C. Harris, ed. Symposia of the International Society for

Cell Biology, Vol. i, p. 411-427. London, Academic Press Ltd.,
1962.

1963

5. BLAIR, P. V., ODA, T., GREEN, D. E., and FERNANDEZ-MORAN, H. Studies

on the electron transfer systems. LIV. Isolation of the unit of

electron transfer. Biochemistry 2:756-764. July 1963.

6. FERNANDEZ-MORAN, H. Biological membranes, l__n_nD. I. Eggenberger, ed.

McGraw-Hill Yearbook of Science and Technology 1963, p. 323-329.

New York, McGraw-Hill Book Co., Inc., 1963.

7. FERNANDEZ-MORAN, H. Subunit organization of mitochondrial membranes.

(Abstr.) Science 140:381. 1963.

1964

8. FERNANDEZ-MORAN, H. High resolution low temperature electron micro-

scopy of biological systems. Science 144:431. Apr. 1964.
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1965

9. FERNANDEZ-MORAN,H. Newapproaches in correlative studies of
biological ultrastructure by high resolution electron microscopy.
J. Roy. Microscop. Soc. 83(1-2):183-195. 1964.

i0. FERNANDEZ-MORAN,H., ODA,T., BLAIR, P. V., and GREEN,D. E. A
macromolecular repeating unit of mitochondrial structure and
function: correlated electron microscopic and biochemical studies
of isolated mitochondria and submitochondrial particles of beef
heart muscle. J. Cell Biol. 22:63-100. July 1964.

ii. FERNANDEZ-MORAN,H., REED,L. J., KOIKE, M., and WILLMS,C. R.
Correlated electron microscopic and biochemical studies of a
multienzyme complex: pyruvate dehydrogenase complex of Escheri-

chia coli. Science 145:930-932. June 1964.

12. FERNANDEZ-MORAN, H., and YATES, U. Electron microscope - medicine's

research tool of unfulfilled promise. J. Amer. Med. Ass. 189:

31-33. Sept. 28, 1964.

13. FERNANDEZ-MORAN, H. Application of high field superconducting

solenoid lenses in electron microscopy. (Abstr.) Science
147:665. 1965.

14. FERNANDEZ-MORAN, H. Electron microscopy with high field super-

conducting solenoid lenses. Proc. Nat. Acad. Sci. 53(2):445-
451. Feb. 1965.

15. FERNANDEZ-MORAN, H. Forms of water in biologic systems and the

organization of membranes. Ann. N. Y. Acad. Sci. 125(2):739-
752. 1965.

16. HASELKORN, R., FERNANDEZ-MORAN, H., KIERAS, F. J., and BRUGGEN, E. F.

J. VAN Electron microscopic and biochemical characterization

of Fraction I protein. Science 150:1598-1601. Dec. 1965.

1966

17. BRUGGEN, E. F. J. VAN, and FERNANDEZ-MORAN; H, Reassociation of

hemocyanins from subunit mixtures. J. Mol. Biol. 16:208-211.
Mar. 1966. 5 Refs.

18. COLVILL, A. J. E.. BRUGGEN. E. F. J. VAN, and FERNANDEZ-MORAN, H.

Physical properties of DNA dependent RNA polymerase from E. coli.
J. Mol. Biol. 17:302-304. 1966.

19. FERNANDEZ-MORAN, H. Three new designs improve electron microscopes.

I__n_nScientific Research. New York, McGraw-Hill Book Co., Inc.,
1966.
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20. FERNANDEZ-MORAN,H.. BRUGGEN,E. F. J. VAN, and OHTSUKI.M. Macro-
molecular organization of hemocyanins and apohemocyaninsas
revealed by electron microscopy. J. Mol. Biol. 16:191-207.
Mar. 1966. 45 Refs.

In Press

1966

21. FERNANDEZ-MORAN.H. Electron microscopy with superconducting lenses.
McGraw-Hill Yearbook of Science and Technology. NewYork. McGraw-
Hill Book Co., Inc., 1966.
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Mechanism of Axonal Conduction on Non-
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1966

i. GOLDMAN. D.E. Computation of axon behavior from molecular structure

of the membrane. Proc. XXIII Internat. Congr. Physiol. Sci.,

Tokyo, 1965. (Abstr.) p. 92. 1965.

2. BOORSTIN, J. B., HAYES. J. R., and GOLDMAN. D. E. Injury mechanism

of internal organs of animals exposed to sinusoidal vibration.

Aerosp. Med. 37(1):22-28. Jan. 1966. 7 Refs.
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Inst. Res. Lab., 1966. 207 p.

3. GIBSON, R. J.. GOODMAN, R. M., HALPERN, M. H., and MARMAROU, A.

Instrumentation for biological research. Final report No. F-B2299.
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Inst. Res. Lab., 1966. 67 p.

4. GOODMAN, R.M. Biological telecommunications.

MD-27. 7 p. 1966.

ASME Publication 66-
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ANN.

No Date Given

2. IBERALL, A., and CARDON, S. Metabolic control in the mammalian

microcirculation, l__n_nProceedings of the London Symposium on

the Theory of Self-Adaptive Control Systems. International

Federation of Automatic Control, 1965.

3. IBERALL. A., and CARDON, S. Regulation and control in biological

systems. In Proceedings of the Tokyo Symposium on Systems

Engineering for Control System Design, International Federation

of Automatic Control, 1965.
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The Chemistry of Living Systems

i. CHUNG, H., and MANDELES, S. Modifications in the preparation and assay
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2. JUKES, T.H. Present status of the amino acid code.

Dietetic Ass. 45:517-522. 1964.
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4. RAACKE, I. D., and FIALA, J. Self-sufficiency of natural Escherichia

coli _olysomes for amino acid incorporation. Proc. Nat. Acad.
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6. JUKES, T.H. Coding triplets and their possible evolutionary
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7. JUKES, T.H. Coding triplets in the evolution of the hemoglobin and

cytochromes ! genes. I__n_nS. W. Fox, ed. The Origin of Pre-
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8. JUKES, T. H.

1965.

The _enetic code II. Amer. Sci. 53(4):477-487. Dec.

9. KRAKOW, J. Azotobacter vinelandii RNA polymerase. I. Inhibition by
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i0. MATSUBARA, H., SINGER, A., SASAKI. R., and JUKES, T.H. Observations

on the specificity of a thermostable bacterial protease "Thermo-
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PREFACE

The Bioscience Programs Division of the National Aeronautics and Space
Administration is employing the efforts of outstanding professional scientists
in the preparatidnn of a monographseries relating to the principles and
problems of space bioscience. This documentseries, entitled "Foundations of
Space Biology and Medicine", currently consists of the nineteen monographs
covering in scope every known significant aspect of space which maydirectly
or indirectly concern biological organisms and their study°

These comprehensive endeavors require the compilation of an immensestore
of evaluated data from manyavailable information resources. The GeorgeWashington
University is cooperating with the NASAin this effort by providing the services
of the BSCP'sBiospace Data Bank to _ach monographcompiler° Th_Data_B_nk_
consists of directories of organizations and scientists previously or currently
involved with the biospace effort, a small measure of their interests and
previous endeavors, bibliographic information on the biospace sciences and a
depositary of research progress reports of the NASA's supported bioscience
investigations° "Radiobiology, a Selected Bibliography" is one result of this
cooperative effort specifically designed to provide supporting information for
the monographs"Effect on the Organismof Radiant Energy from Cosmic Space",
and "Protection of ManAgainst Adverse Flight Factors", although other monograph
authors maybenefit from its contents.

No claim is maderegarding the comprehensivenessof this report. It contains
514 radiobiology references drawn from the bibliographic section of the Biospace
Data Bank which maybe pertinent to the investigation of space sdience. Only
papers from 1959 to date are included° An author index and permuted title index
(with appropriate descriptors added) facilitate the use of this bibliography by
providing rapid entry to the more specific items of interest to the reader°
The title of each article referenced in this report has been rotated according to
each key word and alphabetized. Key words were added where they were implied by
the study, but not mentioned in the given title and are indicated by parentheses.
Thus, the article titled "Effects of ionizing radiation _n protein synthesis in
the cell", would be indexed in the following manner:

(Biochemistry) Effects of ionizing.radiation_on protein 32
cell/Effects of ionizingradiationon protein synthesis 32
ionizing radiation on protein synthesis in.the,cell/Elf 32
protein synthesis in the cell/Effects of ionizing radia 32
radiation on protein synthesis in the cell/Effects of i 32
synthesis in the cell/Effects of ionizing radiation on 32

The slash indicates the break between the first and lash words in the title and
the number at the right refers to the bibliographic citation number°

i



1959

RADIOBIOLOGY, A SELECTED BIBLIOGRAPHY

i. BAKH_ I., GORLOV, Oo, YAKO_LEV, V., and others. Man in space_

medical=biological problems in space flights° Rept. No. ATIC=

1256169° Air Technical Intelligence Center, Wright-Patterson

AFB, Ohio. Oct. 7, 1959. 35 p.

2. BELTRAN, Ao A. Man in,space = special bibliography. Rept. No.

SB-59-42. Lockheed Missiles and Space Co., Sunnyvale, Calif.

Sept. 14, 1959. 16 p.

3. CHRISTMAN, H.H. Environmental control key to success of the manned

earth satellite° Heating, Piping, and Air Conditioning 31(10):

151o166. Oct. 1959.

4. CLARK, R. T. JR.

metabolism.

i0 po

Prompt effects of high=level irradiation on animal

Sch. Aviato Med., Brooks AFB, Tex. Aug. 14, 1959o

5. KIRCHER_ J. F., and MC_JLTY_ J.S. The effects of radiation on oxygen

designed for human consumption° Repro No. WADC TR 59=618o Report

on Realth Hazards of Materials and Radiation. Dec. 1959. 33 p.

6o LANGHAM_ Wo Ho Implications of space radiations in manned space

flights. Aerospo Med., June 1959, po 410=417o

7. PICKERING_ Jo E. Prompt effects of high=level irradiation on animal

metaboliem. Rept. No. AF-SAM=60=I7o Scho Aviato Med., Brooks

AFB, Tex. Aug. 14, 1959o i0 p.

8o SCHAEFER_ Ho J. Tissue depth doses in the highointensity proton

radiation field of the inner Van Allen belt. Repto No. 16o

Naval Sch. Aviat. Medo_ Pensacola_ Flao 1959. 12 p.

9. SIMONS, D. Go Radiation dosage in flight through the Van Allen

belto (Abstr.) J. AViat_ Med_ _30_):201_202o _ Mar. 1959o

i0. S!POVSKIY_ Po V_, and FUNSHTEYN_ L. V o Importance of orthostatic

disturbances in rabbits subjected to total x=ray radiation. Med.

Radiolo (Moscow) 4(3):80_81. 1959o In Russian.

ii. TRAVERS, So Would the circum_errestrial belts be a mortal danger

for our future astronauts? American,_Russian, _ndFre_ch_xperiences

and theorles. Fusees (PariS> 14:155=162o Nov° 1959. In

French.

12. VERNOV, S. H., CHUDAKOV, A. YE., VAKULOV_ P. V°_ and LOGACHEV_ YU. I.

A study of terrestrial corpuscular radiation and cosmic rays during

space rocket flight° Doklo Akad. Nauk SSSR 125:304_307. 1959o
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13. YAGODA,H., and others. Observations on mice exposed to cosmic
radiation in the atmosphere: a longevity and pathological study
of 85 mice. Milito Med. 124:835-847. Dec. 1959o
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14. CALKINS,K. Shields for space travelers.
i0-ii. Nov. 1960.

Boeing Mag. 30(11):

15. CAMPBELL,P.A. Medical aspects of ambient radiations of extra-
terrestrial space. J. Amer. Med. Ass. 172(7):668-671. Feb. 13,
1960.

16. CARTER,J.W. Someselect physiological, anthropometric, and human
engineering data useful in vehicle design and logistic problems

of space flight operations. Army Missile Command, Redst_ne

Arsenal, Huntsville, Ala. Feb. 24, 1960. 34 p.

17. DOW, N. Fo The ionizing radiation in space: structural implications.

Aero/Space Eng. 19(5):46-47, 98. May 1960.

18. D(_ N.F. Structural implications of the ionizing radiation in

space. In Proceedings of the Manned Space Stations Symposium,

Los Angeles, Calif., Apr. 20-22, 1960, p. 128-136. New York,

Institute of Aeronautical Sciences, 1960.

19. JACOBS, Go J., ed Proceedings of the Conference on Radiation

Problems in Manned Space Flight, June 21, 1960. NASA Techo

Note D-588. Washington, D. Co, 1960. 99 p.

20. KNAUF, G.M. The bio-effects of radar energy.

225-288. 1960.
Aerosp. Med. 31(3)

21. LANGHAM, W.H. Some radiation problems of space conquest.

Sci. Rev. 2(4):9-18. Octo-Dec. 1960.

Astronaut.

22. NEWELL_ H.E. Radiation environment in space: satellites and space.

probes are revealing the kinds and amounts of radiation men will

encounter in space. Science 132(3438):1465=1472o 1960.

23. NEWELL, H. E., and NAUGLE, J.E. Results of satellite and space

probe observations of radiation environment. In Proceedings

of the SAE-AFOSR Astronautic Symposium, Los Angeles, Ca lif_,

Oct. 12-14, 1960. 9 p. [1960]

24. NEWSOM, B. D., and KIMELDORF, D. $_ Tolerance of irradiated animals

to prolonged hypoxia. Amer. J. Physiol. 199(3):445=448o 1960o

25, NOYES_ J. Co_ and BROWN, _. D. Shielding requirements for radiation

belt particles. Rept. No. DI=82-0048o Boeing Scientific Res.

Lab., Seattle, Wash., Jan. 1960. 28 p.

26. PICKERING_ Jo E., MELVILLE, Go S. JR._ YOUNG_ R. J., and BARELLA_ Ho

Effects of chronic low-d0se neutron irradiation upon peripheral

blood elements in the monkey (Macaca mulatta). Repto 60=60.

Sch. Aviat. Med., ATC, Randolph AFB, Texo_ Aug_ 1960. 13 po

_7, PICKERING, J° Eo, and ZELLMER_ R.W. Biologic effects of nuclear

radiation in primates. Rept. 60-66° Sch. Aviat..Med., ATC,

Randolph AFB, Tex., Aug. 1960. 12 p.
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28. RIETHOF,To R. Charged particle radiation in space. General
Electric Co., Missile and Space Vehicle Depto_,PNilad¢Iphia,
Penman,AUg° 196Q. 33 _9.

29. ROBEY,D.H. Radiation shield requirements for two large solar
flares° Astronaut. Acta 6:206-224° 1960o

30° SCHAEFER_,H.J. Further evaluation of tissue depth dose in proton
radiation fields in space. Rept. No. 17o Naval Sch. Aviat.
Med°, Pensacola, Fla., 1960. 14 p.

31. SCHAEFER,H. J° Radiation danger in space.
36, 42-45. 1960.

Astronautics 5(7):

32. SCHAEFER,H.J. Tissue ionization dosages in proton radiation fields
in space. Aerosp. Medo 31(10):807-816. 1960.

33. SCHAEFER,H. J., and GOLDEN,A° Solar influence on the extra s
atmospheric radiation field and their radiobiological implications.
In 0._O_Benson and Ho Strughold, eds. Physics and Medicine of
the Atmosphere and Space, p. 157-181. NewIYork, John Wiley &
Sons, 1960.

34. STRUGHOLD,H., and RITTER, O.L. Solar irradiance from Mercury to
Pluto° Aerosp. Med. 31(2)°127-130. 1960o

35. STUBBS,R.A. Someengineering considerations for the mannedorbiting
vehicle. Can. Aeronaut. J. 6(9):375-379. Nov. 1960.

36. TAYLOR_J.W. X-irradiation and acceleration stress. Rept. Noo I
on Task MR00515-0002.14o Aviat. Med. Accel. Lab., Naval Air
DeVelopmentCenter, Johnsville, Penna., M_. 1960. 92p.

37. TOBIAS,C. A., and BRUSTAD,T. Radiobiological studies with accelerated
heavy ions. In Oo O. Bensonand H, Strugh91d, eds. Physics
and Medicine of the Atmosphere and Space, p° 193-208. NewYork,
John Wiley & Sons, 1960.

38. VANALLEN,J. Ao On the radiation hazards of space flight. In
O. O. Bensonand H. Strughold, eds. Physics and Medicine of the
Atmosphereand Space, p. 1-13. NewYork, John Wiley & Sons, 1960.

39. WHILLIANS,Mo G. Biosciences research and space problems,
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J° Roy.
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Suppl. Bo General Dynamics/Astronautics, San Diego, Calif.,

Jan. 1961. 129 p.
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Aerospace Radiobiologyo Aerospo Med. 32(i0):921-924_ 1961.

46. DE BUSK, A.G. Vl. Genetic studies in the lower radiation belt.
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48. DUGAS, Do J° Solar=flare radiation and manned space flight. In

RAND Research Memorandum 2825-PR, Santa Monica, Calif., 1961.
23 p.

49. EVANS, R.D. Principles for the calculation of radiation dose rates
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50° EVANS_ T. Co Electromagnetic radiation, l__nMedical and Biological
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radiations o
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Astronautik 2(4) :272-294. 1961.

55. MAQSOOD,M. Biological hazards of radiation in space.
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vehicle, l__nnMedical and Biological Aspects of the Energies of

Space, p. 90-129. New York, Columbia University Press, 1961.

60. SCHAEFER, H. Jo

Rept. No. 18.

1961. II p.
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i00. WADDINGTON, C.J. The hazard of corpuscular solar radiation to

manned spaceflight. J. Brit. Interplanet. Soc. (London) 18(7):

277=280. Jan.-Feb. 1962.

i01o WANG, Co C., LYMAN, J., and TOBIAS, C.A. Relative biologic
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Acad. Sci. 108(2):482-486. June 29, 1963. 22 Refs.

9

-i0_



lqLS.BIERMAN,A. The derivation of a new distribution function in
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160. KAKUSHKINA, M. L,, KOROLEV, N. P._ and KUDRYASHOV, YUo B. The protective

action of radioprotectors (cysteamine, cystineamine, and AET) on

the radiomimetic effect caused by oleic acid oxidation.products.
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FOUNDATIONSOFSPACEBIOLOGYANDMEDICINE
MONOGRAPHOUTLINE

Status of Author's Activities - September 19, 1967

For clarity, the BSCP has reorganized and condensed the Russian outline

into monographs. For a detailed outline of each part and chapter, please

refer to the Outline of Contents of March 22, 1967. The remark following

the author's or collaborator's name indicates the status of the activities

to date.

Monograph #i

Theories of the Origin and Nature of the Universe

Compiler: E. M. Burbidge and/or G. R. Burbidge - acceptance

pending

Suggested length I00 pages*

Physical Characteristics of Interplanetary Space

Complier: J. A. Van Allen - accepted authorship

Suggested length 30 pages*

Monograph #2

The Moon and Its Nature

Compiler: H. C. Urey - contract completed

Suggested length 30 pages*

Planets of the Inner Solar System (Mercury, Venus and Mars)

Compiler: D. G. Rea - contract completed

Suggested length 30 pages*

Planets of the Outer Solar System and Their Satellites, Asteroids,

Minor Planets, Meteorites (Including Cosmic Dust) and Comets

Compiler: C. Sagan - contract completed

Suggested length 35 pages*

Monograph #3

Biological Effects of Extreme Environmental Conditions (Including

Laboratory Simulation)

Compiler: D.W. Jenkins - accepted - no honorarium

Collaborators: Siegal contract completed; Zobell - accepted

Suggested length 50 pages*

Monograph #4

Theoretical and Experimental Prerequisites of Exobiology

Compiler: G. C. Pimental - cont=act completed

Suggested length 75 pages*

Monograph #5

Search for and Investigation of Extraterrestrial Forms of Life

Compiler: N. H. Horowitz - declined authorship

Suggested length I00 pages*

*Based upon a double-spaced 8½ x II typewritten page.



Monograph #6

Planetary Quarantine: Prinicples, Methods, and Problems

Compiler: L. B. Hall - no honorarium - accepted

Suggested length 150 pages*

Monograph #7

Effect on the Organism of Radiant Energy from Cosmic Space

Compiler: C. A. Tobias - negotiating contract

Suggested length 200-250 pages*

Monograph #8

Effect on the Organism of the Artificial Gaseous Atmosphere of Space-

craft and Stations

Compiler: E. Roth - accepted - no honorarium

Suggested length i00 pages*

Monograph #9

Principles of Gravitational Biology

Compiler: A. H. Smith - completed contract

Suggested length 200 pages*

Monograph #i0

Effect on the Organism of Dynamic Flight Factors (Chapters 2, 3, 4, 5

and 6)

Compiler: A. Graybiel - completed contract

Suggested length 250-300 pages*

Monograph #ii

Psychophysiological Problems Connected with Flight and Sta_s in Space-
craft or Space Stations

Compiler: H. Teuber - no reply to offer of authorship

Suggested length 150-200 pages*

Monograph #12

Combined Effect of Various Flight Factors

Compiler: F. J. De Serres - negotiating contract

Suggested length i00 pages*

Monograph #13

Methods of Investigation in Space Biology and Medicine

Compiler: W. R. Adey - contract completed

Suggested length I00 pages*

*Based upon a double-spaced 8½ x II typewritten page.



Monograph #14

Biological Indicators for Space Flight Profiles

Compiler: F. P. Dixon - accepted - no honorarium

Suggested length i00 pages*

Monograph #15

Selection of Astronauts

Compiler: New compiler to be contracted possibly

J. W. Humphreys and Mae M. Link

Suggested Length 50 pages*

Training of Astronauts

Compiler: D. K. Slayton - accepted - no honorarium

Suggested length i00 pages*

Monosraph #16

Methods of Providing Life Support for Astronauts

Compiler: N. Pace - negotiating contract

Suggested length I00 pages*

Monosraph #17

Io

II.
Air Regenerating and Conditioning

Integrated Characteristics of Life - Support System Complex

Compiler: R. S. Johnston - declined authorship - new author

possibly Walton Jones

Suggested length 350 pages*

Monograph #18

I. Astronauts' Clothing and Personal Hygiene
ii. Isolation and Removal of Waste Products

I II. Habitability of Spacecraft

IV. Individual Life-support Systems Outside a Spacecraft Cabin, Space

Suits and Capsules

Compiler: G. Wells - no reply to offer of authorship

Suggested length 300 pages*

Monosraph #19

Protection of Man Against Adverse Flight Factors

Compiler: New compiler to be contracted possibly C. A. Berry

Suggested length 150 pages*

*Based upon a double-spaced 8½ x Ii typewritten page.
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BIOSCIENCE

"CAPSULE"

No. 15 August 7, 1967

Biological Sciences Communication Project, 2000 "P" St., N.W., Washington, D.C. 20036

BIOSATELLITE PROGRAM

The Biosatellite Program of the National Aeronautics and Space Administration's

Bioscience Programs Division is perhaps unique among the Division's activities -- the re-

search it supports is quite specific and, in one sense, limited. Its program consists of

19 high-priority experiments, carried by spacecraft specifically adapted to carry these

biological experiment packages, designed to reveal answers to some basic questions concerning

the functioning of organisms in the space environment.

The salient points in a brief history of the NASA Biosatellite Program are as follows:

In response to a NASA request, the scientific community in late 1962 and early 1963,

submitted more than 185 experiment proposals for the Biosatellite which were evaluated by

panels of experts and submitted to the Bioscience Committee of the NASA Space Science

Steering Committee. Of these experiments, 19 were selected. The first experiment payloads

for a Biosatellite were selected in February, 1964, and the spacecraft contract was awarded

to General Electric Co., in March. The design of the spacecraft for the three-day mission

is complete and the qualification testing for the first flight -- Biosatellite I -- was

completed in September 1966. Despite the fact that Biosatellite I was never recovered

following its December launch, and thus no experiment data was obtained, much useful

information_ such as temperatures, partial pressures 02, relative humidity, or "g", was

recorded on the spacecraft's operation. The next flight is planned for a September 7

launch and it will be another three-day mission'with the same experiments as in Biosatellite

I. At the same time, the spacecraft for the 21-day and 30-day missions are undergoing

developmental tests. Present plans call "for putting a total of six Biosatel!ite spacecraft

in a circular orbit, inclined at 33 degrees to the equator, at an altitude between 170 and

200 nautical miles for periods of 3 to 30 days. Two spacecraft are assigned to each

principal mission -- for 3-day, 21-day and 30-day flights. The flight schedule calls for

flights in 1967, 1968 and 1970.
The

The Biosatellites will experience a maximum of 1/10,000-g rotational acceleration and

will have an atmosphere of 20% oxygen and 80% nitrogen at sea-level pressure as well as

temperatures controlled within acceptable limits. Cold-gas jets actuated by rate-sensing

accelerometers will diminish angular movement in flight and thereby achieve a weightless or

near-zero-g environment. Studying the effects of weightlessness on the living organism

has top priority among the experiments. The effects of weightlessness plus radiation -- are

they synergistic? antagonistic? -- will also be studied on the three-day flight; a strontium-

85 source inside the three-day satellite will provide gamma radiation for the study. Iden-

tical experiments that are not irradiated will serve as controls to distinguish the effect

of weightlessness alone from the combined effects.

This document is issued for the information of U.S. Government scientific personnel and contractors. It is not
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In commenting on the Biosatellite Program, Program Manager Thomas P. Dallow observes

that one of the most remarkable outgrowths of the Program has been the exceptional manner

in which experimenters from various parts of the country, and from various institutions,

have learned to work together as a team. This has been especially important in carrying

out tests, etc., for the three-day flight. The experimenters have had to overcome many

difficulties with biological compatibility of the experiment packages, and had to train and

practice for loading the spacecraft in the very short time required by the biological

material being used. Mr. Dallow points out that since the first systems test in Philadelphia

through to the pre-launch phase, these scientists and engineers have been working to solve

this problem. Now they are a well-disciplined team that can start the loading activity 13

hours before launch and, working with the spacecraft technicians, be done four hours before

launch in order to leave this time for the final launch vehicle preparation.

Some concept of the scope of the Biosatellite experiments team can be obtained by

simply listing the institutions involved: North Carolina State University, Raleigh; Texas

Woman's University; University of California at Los Angeles and at Berkeley; University

of Virginia; Bowling Green State University; University of Texas, Dallas; University of

Pennsylvania; University of Minnesota; Colorado State University; University of Southern

California; Emory University; Rice University; Dartmouth College; Brookhaven National

Laboratory; Oak Ridge National Laboratory; Jet Propulsion Laboratory; Harbor General

Hospital, Los Angeles; North American Aviation; General Electric; Texas Instruments;

Battelle N.W.; NUS Corporation; Northrop; Philco.

A further outgrowth of the Biosatellite Program has been the impressive techniques

developed for 30-day flight of the Biosatellite and monitoring its primate passenger. Mr.

Dallow cites just a few of these: Deep brain probes with special signal conditioners pro-

vide data on the central nervous system performance and behavior. Automated, wet-chemistry

urinalysis equipment has been developed that measures quantitatively every six hours the

creatin, creatinine, and calcium excreted thereby monitoring metabolic processes in the

animal during flight. (The catheterization method, developed by Dr. Abraham Cockett of

Harbor General Hospital, Los Angeles, used for the monkey is unique; in positive performance

tests it has remained in place for 30 days with no ill effect on the animal.) A dime-sized

transmitter has been developed by researchers at Franklin Institute of Philadelphia and

Northrop which is a complete system for transmitting temperature within a cavity (such as

the stomach) with a sensitivity of 0.1°C. It is small enough to be used in rats and has

been so used for as long as 21 days, although it is designed with an operating life of one

month or more. This transmitter will be used to determine the biological rhythms of the

animals while they are in orbit and removed from the normal 24-hour cycles.

The Biosatellite Program is designed with a capability for multiple biology experiments.

It embraces experiments on behavior and orientation; cardiovascular function; extra-

terrestrial biorhythms; metabolic requirements; neurological adaptation; plant develop-

ment and geotropism; and radiobiological effects.

Specifically, for the three-day mission, the following "general biology" experiments

will be flown:

i) Liminal angle in the pepper plant, J.C. Finn and S.P. Johnson of North American Avia-

tion Inc, and T. Tibbits, University of Wisconsin. /

27 Nutrition and growth in Pelomyxa Carolinensis, R.W. Price, University of Colorado,

and D. E. Ekberg, General Electric Co.

3) Development of frog eggs; R.S. Young, and J. Tremor, Ames Research Center.

4) Orientation of roots and shoots in wheat seedlings, S.W. Gre_, and B.F. Edwards,

Emory University; Emergence of wheat seedlings, C.J. Lyon, Dartmouth College; and,

Orientation of root and shoot of corn, H.M. Conrad and S.P. Johnson. (These will be

flown combined as one experiment.)
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i)

4)

5)

6)

7)

The following radiation experiments will also be flown:

Cellular inactivation and mutation in Neurospora spores, F.J. DeSerres and B.B. Webber,

Oak Ridge National Laboratories.

Embryonic development in Tribolium, J.V. Slater, University of California.

Chromosome translocation in Habrobracon, R.C. von Borstel, A.R. Whiting, R.H. Smith

and R.L. Amy of Oak Ridge National Laboratories, and D.S. Grosch, University of North

Carolina.

Somatic mutation in Tradescantia, A.H. Sparrow and L.A. Schairer, Brookhaven National

Laboratory.

Viral induction in lysogenic bacteria, R. Mattoni, North American Aviation, W.T.

Ebersold and W.T. Romig, University of California, and E.T. Keller, Jr., University

of Maryland.

Genetic changes in mature germ cells of adult Drosophila, E. Altenburg and L. Browning,

Texas Medical Center.

Somatic damage in larvae of Drosophila, I. Oster, Cancer Research Institute, Phila-

delphia, Pa.

NEWS FROM COSPAR

Analysis of results from fertilized frog egg experiment packages recovered from Gemini

8 and 12 spacecraft indicates that a gravitational field is apparently not necessary for the

egg to divide and differentiate normally. This is the conclusion reached despite the fact

that the frog egg is known to orient itself with respect to gravity during its very early

development in the normal Earth environment. Dr. Richard Young, new chief of the

Exobiology Program at NASA's Bioscience Division, reported results of the Gemini 8 and 12

experiments at the 10th meeting of the Committee on Space Research (COSPAR), held in

London July 24-29. (The complete text of Dr. Young's paper, co-authored by Dr. J.W. Tremor

of NASA's Ames Research Center, including illustrations of the experiment package and

photographs of the frog embryos and the developed tadpoles, will appear in the published

proceedings of the meeting. Write to the COSPAR Executive Secretary, Mr. M.J. Gazin, 55

Boulevard Malesherbes, Paris 8, France, for information on the proceedings.)

Dr. Young suggests that "The remaining and perhaps most significant question is

whether the frog egg will divide and develop normally if it is fertilized under zero-g

conditions, so that it never has a chance to become oriented with respect to gravity."

Recent experiments, carried out by Dr. Young and Drs. P. Deal and K. Souza, using centri-

fuged frog eggs showed that the frog egg is most sensitive to gravity during the time

between fertilization and first cleavage. In the Gemini experiments, notes Dr. Young, the

eggs were at one g during most of that time. Hopefully there will be an opportunity in

later flights to fertilize frog eggs in fl_ght and thus resolve this question.

The Gemini 8 and 12 experiments were _dentical: The experiment package was mon=ted

on the hatch of the spacecraft and each had four chambers containing fertilized frog eggs

in pond water° There was a partitioned section containing a concentration of 0_5% formalin

which could be injected into three of the chambers. (The fourth chamber contained water

only so that the frog embryos could be returned alive.) Each chamber contained five eggs

in about i0 cc of pond water. The experiment was installed in the spacecraft about 2 1/2

hours before launch and, prior to installation, had been kept at about 6°C to retard first

cleavage. (Eggs were obtained from the females (Rana pipiens) by injection of frog

pituitary glands about 48 hours before launch and the best eggs were fertilized by im-

mersing them in a sperm suspension made by macerating frog testes in pond water.) Two sets

of control experiments were set up: One carried out simultaneously with the flight

experiments, the other carried out two hours later and including corrections for the

temperature changes experienced by the frog eggs in flight. At 41 hours post-launch two

hambers were to be injected with the formalin fixative, and at 85 hours, the eggs in the
hird chamber were to be fixed. (In Gemini 8 flight, the later stages were not obtained

because of the shortened flight, but early stages were successfully obtained.) Throughout

the flight temperatures were maintained between 19 ° and 23°C, stabilizing at about 22°C.
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Analysis of the i0 embryos fixed at 41 hours showed them to be morphologically normal

compared with ground controls. The five embryos fixed at 85 hours were also well-developed

and morphologically normal. The five embryos not fixed were observed to be well-developed

live swimming tadpoles when the experiment package was opened on board the prime recovery

ship. Three of these tadpoles were morphologically normal and two were abnormal; however,

at this time the abnormality cannot be ascribed to development under a near zero g

environment. The five tadpoles died several hours after their recovery, for some as yet

undetermined reason. Histological sections of the embryo specimens indicate normal devel-

opment.
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July 6, Z96T

Dear Dr. Kulp:

Would you please add Dr. Wallace to the Biosclence

Capsule mailing list. His address is:

Dr. Wallace H. Wallace

Associates for Research in Behavior

B625 Walnut Street

Philadelphia, Pennsylvania 19104
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College of Arts and Sciences

STATE UNIVERSITY OF NEW YORK AT BUFFALO

Department of Psychology

C) JUl,. 1 7 19_7

Townsend Hall

Administration Road

Buffalo, New York 14214

Telephone 831 - 3208

Area Code 716

July 13, 1967

Biological Sciences Communication Project

2000 "P" St., N. W.

Washington, D. C. 20036

Dear Sirs :

It has come to my attention that your office issues

a periodical that is titled "Capsule". Would it be possible

to send me a copy of each issue. The report will be used

by all members of the Psychology Department.

Sincere ly,

/ "._'/ /
B. R. Buge_ski, Chairman

Department of Psychology

BZ_/j la
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H R B - S i N G E R , I N C .

SCIENCE PARK, P.O. BOX 60 • STATE COLLEGE, PA. 16801 • PHONE 814 • 238.4311

July 14, 1967

Biological Science Conlnunication Project

2000 "P" Street, N.W.

Washington, D.C. 20036

Dear Sirs:

I would like to be placed on the mailing list for the

"Biological Science Capsule." Also, if you have any other

publications of similar nature I would appreciate receiving them.

Thanking you for your attention, I remain,

JLS/imw

Sincerely,

.,. /.

John L. Searle

Research Psychologist

$ U B S I D I A R _f O F T'H E S I N G E R C O M P A N Y
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SCHOOL

The Editor

Bioscience Capsule --
BSCP, Suite 700

2000 ,vp, Street, N.W.

Washington, D.C. 20036

Dear Sir :

I would appreciate it if you
as a subscriber to Bioscience

Would enroll me

Capsule.

Very truly yours,

Maureen A.Bailey, Ph.Dd_]

Research Psychologist

\
\



,AUG 16 1967

_tate nf New _erseg

BUREAU OF RESEARCH IN NEUROLOGY AND PSYCHIATRY
C/O NEW JERSEY NEURO.PSYCHIATRIC INSTITUTE

BOX ! OOO

PRINCETON, NEW JERSEY

August 1"l, 1967

The Editor

BioScience Capsule

BSCP, Suite 700

2000 "P Street, North-West

Washington, D.C. 20036

Gentlemen:

Thank you for the April 1967 issue (No.12) of BioScience Capsule.

I would appreciate receiving future islues and Such prior issues as
may be available.

Thank _u, __R._. Haddad, Ph.D.

Chief of Section,

Neurophysiology and

Neuropsychology

RKH/je



August 4, 1967

©

Xr. Donn K. Jenkins, }_ana?er

Aavanecd _'- _ .....z _o_. s and Technology

gioscicnce Prograr_s, OSSA

_a_lona_ Aeronautics and Space

Administration

Washington, D. C. 20546

D_ar !_r. Jenkins:

In regard _o the almost 200 citations a_id abstracts on space ia-._ _ransnitted

to you today, I have reviewed most of the citations and confirm my staSemant

to you concerning their availability to the BSCP from various sources. Should

you desire _o have full size copies of _he documents themselves_ we _._ould

be very happy to make an attempt to acquire them. Normally, a time period

of about _wo to three weeks is involved and occasionally we are forced to

accept microfiche.

The ozher item you _erc interested in, tlie Institute on Space Lav_ is

located a_ the Oklahoma State University and you can acquire specific inforr._ation

by contacting the Dean of the Law School.

Dr. Shilling has informed me that he is _orking on your informatien,

storage and retrieval project and will contact you shortly.

If we can be of any additional service to YoU, please do not hesitate
to call on us.

Sincerely,

Leslie A. Kulp, Ph.D.

Senior Research Scie_aist

_r
LAI_ :sr



DEPARTM7 NT OF _;OL.OGY Z]<;;3% .... = " "
IL.) _i

2::.. LesLie "':U2"O

2000 _ St_ee_ .,

30a2 32. K_l:s ;
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".............. 6-1c','OsoL gcch ........... ='- - ..........

_D ....

_ro< ..... ,.=..:._- and &<dz'oss %0 se,.:oPa, ".omr'0-c=oano.'s :;_,.> :-lm_

=_OLIPC_ _ , :--_--_'-'-c.o _.,_ OOri'6_C'S 6.%e LI%C.L_'TLC:'&G,_ Zl,gQ_ _r_'_ _.., __. _ o

['he C-ieS%LOl% ._Os% .DO.l_'Ok _ -'

" " "--" K %'_ "-'_ " " _,-_ q_esLzos.
woald ._-,_'_.-_ any _nformat _.on you o ou__'__ Sivo ....._-..........

............ "- .... '" you

-_'_ ..//;' . :

RO s o ..._.,.....: <..,.,.....
/ //



_¢,&7

:=. ?.c::_: :k::y Jobn3on

:!arc _.k:s]:in%ton _c _ _'....

2o'pnrtP.ent ef i_.ielosy

Ti_c University of Virginia

2:'ederic:=sb_r_, Virginia " 22401

D_aZ" ;"-,.:,joh._.tOp.,_

"i-a:_l.<you for }'our lettar of _-_ ......... o ............._ .:___..... 4 .. ao ....,....{_._

soae_ '-'.- "- - _v .... :i.._ _be of requested C]OCt:T._:T:t£ ,ir, P.IOS:.:i

................_v_e_, it a_pca_s ..... all o_ nearly all -"---............ _ ........ ,:_ - . z ........will t.e available.

,:_,<_v_: _ ....x_:.el-v_zm of sev_raA weei.<_ racy oass t,efoi:e ghey cc:'_:,.:-m ca ccil,_cted.

T:--i_._s_=_ __c_-- is 7 _'-,-__-,.___,__. on a contrac_ua! basis b._m-c_n The _,.,_o,_._--_,.{asl',in,,tcn

"_,:iveysi_y A!Id the Eioscicnce Prof, rams _:_ *o_ _ ;,..,- --- ._,_.__2.o,x of She .,,..t_n.,l Aercnaut:'c; and

:-_:z'ei:_:z'dC.o _,our qu-_stion on msintni<i:nx o. currew£ _::,_:r_m_:::sof t';_ s=ar.a-

ci-_ac-arg, _ _;ou_._ suggest three of the various means <nat are _mt._l_.z=_. ":'-,_-.
first : ................" I .......... cO :i',...1 C_ -_;_ "'* ..... - <ici:V:.. _ piu._,<,slo,.a! scz6.-,Eir_tc

- ,-..- .,,.,.,.._. field of interest. Second!y_ scan uhe abstract lit .,_,._...,,,._ such

a:s :_=ovided "_y.."Lio!o<;ical Abs ......._,,_.,_ and obtain _:_.o..__c-_-.of the uocu:.ents" ._:,,:.s_

"'_"'""'_-"- your ,,ee,,._.._.: yourself _ '- """ ......... _ ....... to snccial_.y. . .._,third means of _" --"r,.- _cz_:n_,:.,ca_ F

curk-cnU is _o bc active in a professlo_al society most directly related to your
field.

,_,: i-auerest in space bioscience -_s sincerely appreciated and if %_e can

he of _u_"_"-" CioP.al set-vice to you, :)!_ase. feel free to call on us.

bll_ce.r eiy

Leslie A. :" _..u_, Ph. D.

Senior Staff Scientist



H R B - S I N G E R

SCIENCE PARK, P.O. BOX 60 • STATE COLLEGE, PA. 16801

duly 26, 1967

, I N C

• PHONE 814 • 238-4311

L.)

Biological Sciences Communication

Project

The George Washington University

Suite 700, 2000 P Street N.W.

Washington, D. C. 20036

Dear Sirs:

I would appreciate being placed on the mailing

list for your pulication, Communique', Volumes i

through VI. i understand that there is no charge for

this service, however, if I am in error, _ould you

please advise me as to the cost.

Thanking you for your earliest attention to this

matter, i remain,

r-xYour s trulY,

\ _ r/-",!

'1 I t'_ ' ,! ".' . ," ," i.;. "

James _anp :Judisch,

Senior Research Psychologist

JMJ:mpb

A S U B S I D I A R Y O F T H E S 1 N G E R C O M P A N .Y



Augusa 3, 1967

k_,c:arDr. Judisch:

fez - ' " ":........ '.....

Thuu_:fore_ if :,'_.:".fould !i]:e to contir:_._e ....'-,'..... " ''"r_-_<.-_Q-..o _,op?,s:] o_: OLi_" L'I.IDm_--

he:; ycu:- ......... _-'- .. .

hav_ to be clt_ined '_i-..roughyour library,

E:.cZo_cd is a lis_ of the ZgO2's "C01C-gJ2;IQ_S _{D SPECI_ P/:FO.'-<TS'

tO 6::re, "'_ _- ...... gC:P._

and if tl:ere or,__ some in which you are especially inserested %,e will _ry

Zo obtain copies for you,

Sincerely yours,

Senior Res.eazch SeienZist



GENERAL DYNAMICS

Convair Division

Kearny Mesa Plant, P. O. Box 1128, San Diego, California 92112.714-277-8900

Lindbergh Field Plant, P. O. Box 1950, San Diego, California 92112. 714-296-6611

JUL 3 REC 

Procurement, P.O. Box 172. Accounting, P. O. Box 1708

In Reply Refer To:

592-o- :z /,ls .
29 June 1._7.

oS
Charles W. Shilling, M.D.

Biological Sciences Com=_nicatiom Project

George Washington University ..
Suite 700

200 P. Street, N.W.

Washington, D.C.

Dear Doctor Shag:

In accordance with out telephone conversation of 29 June pertaining to

the retrieval of material for Monograph #19 of the Foundations of Space Biology

and Medicine, I am enclosing am outline of Chapter i. After talking with you,

I re-examined the words used for topic items and feel that they may not be

satisfactory as key words for the computer program. There is, therefore, a

second enclosure with a subject list that I hope might better serve the purpose.

In each case, I have combined the subject item with limiting wor_s. If this is

too comprehensive, please motlfy me and I will try to shorten the lis_.

Enclosures: 2

RespectfaL1_,

.-V-.l:/

Bermar,:l D. Newsom, Ph.D.
Semi@r Staff Scientist_

148.:11Zone 592.-.0 --
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MONOO,,RAP11 #19

PROTECTION OF I.;AN AGAINST ADVFRSE FLICI!T FA,.qTORg

O

CHAPTF;R I. PROTECrlON AGAINST RADIATION (News,m)

A, lonizi:ty. Radiation

.I. The Radiation Environment

Reference Monograph #I, "Physical Characteristics of l_terp1_tnetory

Space," by J. A. Van Allen.

Su,nmarize including Argus effects, sources of radi--.ttibn aboard space- " '

craft, solar flare prediction.

. Biological Effects

Reference Monograph #7, "Effects on Organism of Radiant'En('.rgy from

Cosmic $pace," by C. A. Tobias.

Summarize:

a. General Syndrome (electromagnetic, particulate, snticipated space

radiation, prolonged and fractlonated exposure).

b. Recovery (concept, Qlectroma_;netic/particulate).

c. Late Effects

d. Partl,l Body Irradiation

e. Pr;mary Cosmlc D+,mBge

f. Low Level Irradiation a,d Acct,mulated Dose Effect

g. Combined ]_ffectg (effect of atres_ on radiation syr_Jrume, perfor-

mance degradation , mission consequences).

h. Instrumentation

i. Radiation Modeling of Man

3e P1p_t'ection from Radiat'ion Hazards in Space

Reference Monograph #15, "Selection o£ Astronauts," by J. Bollerud.

I

_r--

,\
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a. Mission Planning and Astronaut Selection

El) Alloweble Dose

(a) Space Crew vs. Population

(b) Dose Accumulation

(2)

(c) Risk Proportioning

Importance of CrewAge

(a) Experience
/

(b) Dose Accumulated

(c) Time for Late Effects

(d) Life Shortening

bl Status of Radloprotective Pharmaceutical_ and Therapy

(I) General Theory of Protective Agents (hematopoetlc,

intestinal, late effects).

(2) Recovery I.,ple.tenta t iolt

(3) Agents (promls_.ng mat erlals, toxicity, single vs.

multiple agents, drugs and partial body shielding).

(4) Marrow Bank

(5) Antibiotic Support

c. Physical Methods of Radiation Protection

(l) Current Physical Models

(a) The Ambient Radiation Environment

(b) The Spacecraft

(c) Model Interactfous

(2) Materials Solectlon and Shielding Effcctlvenc',ss

(3) Operational Factors



O

(4) Man/System Integration

"(5) Lunar Shelter Problem

(6) Storm Cellar Problem

Nou-I oniz ink Rad ia tion

i. Reference Monograph #17 and #18.

_A

Summarize including direct solar radiation, earthshJ.ne, earth

albedo, space vehicle thermal radiation and albedo, lunar and

planetary visual environment .... _

2. Biological and Behavioral Effects

a. Fla_l, Blindness and Retinal Burns

b. Relation of Visual Environment to Performance

(I) Vision in Space (lighting, shadow shielding)

(2) Vision on Lunar and Planetary Surfaces

(3) Circadian Rhythms

3, Protection Against Non'Ionlzlng RadJ._tlon

a. Helmet Faceplece Design

b. Vehicle Portholes

CI_PTEI{ 2. CURRENT MI_ICAL SUPPORT OF SPACECI_FT CREWS

BEFORE AND AFTER LAUNCH (Busby)

A. Medical Proce3_tres Before Launch

Reference Monograph #15, "Selection and Training of Astronauts."

I. Selection and Training (including physical fitness and vestibular

tolerance).

2. Quarantine

3. Familiarization (excretory equlpment, drug usage, medical contin-

gencies). _,

"3-
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4. Checkout and Countdown_ Procedures

B. Medical Procedures After Launch

I. Training and Dispersion of Nedical Monitors (including biomedical

monitoring parameters, c_,mmunfcations, etc.)

2. In-Flight Medical Treatment Capability (medical kit, zero G and

Confincment Countermeasures)

3. OperatioT_al Medical Contingencies (including launch abort and

provisions for emergency care)

C_IAPTE|_ 3 CURRENT MI,D]£_L SUPPORT OF SPACECRAFT CREWS DURING AND

AFTER IANDINf; ON EARTH AND OTHER Ch_A.:STIAL BODIES (Lawton)

A. l,a[id_ii__iStresses

Refcreuce Monograph #i0, "Effects on the Organism of Dynamlc Flight
Factors," by A. Graybiel. \

i. Tolerauce Limits (deeelQra£1on, heat, impact, vibration, noise)

2. Recommended Levels

B. Landinli ou Earth

I. Astronaut Survival Training (water, land)

2. Medical Support During Recovery

C. Landin_ on Other Celestial Bodies

I. Medical Support and Contingencies for Apollo

CILAPTER 4. FUTURE MEDICAL SUPPORT OF SPACECRAFT AND SPACE STATION CREWS

A. A Prospective Look at Possible Medical Problems in Space

I. Life Support System and Crew Equipment Failure Modes and Effects

Analysis (Waggoner)

Reference Monograph #i# (LSS) and #18 (Crew Equipment)

• a. Method

b. Examples Involving Current Equipment

N 4 _
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.

Do

C.

d.

Possible Medical Problems from (Busby):

a. "Spacecraft Hardware Failures

Space Operations

Naturally-Occurring Diseases

"Space-Oriented" Treatment

B. Future Medical Capabilities in Space (Busby)

le

a

Future System Constraints (medical astronaut_ corpsman astronaut,

crew size, space station and spacecraft size and facilities, mis-

sion duration).

Future in Space and Ground Medical Support, Diagnostic and Thera-

putic Facilities.

O

-5-
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July i0, 1967

i_r. Bernard D. Newsom

S_:nior S_aff Scientist

Xearny _esa Plant

Ceneral Dynamics, Convair Division
P.O. Box 1128

San Diego, California 92112

Dear Dr. Newsom:

This is to acknowledge receipt of your letter of June 29

requesting bibliographic da_a for the preparation of Monograph

#19 of The Foundations of Space Biology and _edicine. Your

particular monograph encompasses a broad scope of space biology

par_m_e_ers and it may be sometime before we can provide you with

your n_aterial. We have, however, initiated efforts on this

n_atter and the material is being collated and prepared for manu-

script. In the meantime, we are sending you some bibliographic

references on sources of information pertinent to your interest.

Sincerely,

L2_x :s r

Enclosure

Leslie A. Kulp, Ph.D.

Senior Research Scientist



i. ,.,_........- ----_e-_'.,___, ,._ to L-_easure H_an Chromos¢_,.e Aberration rates _z_:.:'-'.

._.u_,.£ion _n the Absence of Gravity.

-. v_,__c±e Shielding in Space.

3 _:adiation ;'easure,_ents on _he qinti_ "' _ • _' J• .',ercury--A_.as .,is_on (MA-9).

4. !' ,!l::tioa Do,JJ!,:o_ryAbo_ird the Spacecraft of the EiEi,th Mercury-
,_.i f-.: Lt ._. 0 II

- _,_.;_z.n?jRadiation hazaz'ds lu Space.

6. Soviet l_ioastronautics and _iotccn..ology - 1964.

7. Fu_,_,a_c:n_al InvestiFation of Losses of Skeletal >_ineral in Youn_._

Adult llu_'_anHal_:s and Collaterally in Youn_ Adul= Hai_, Ui;_t:ail

_!o_'.],_,_yz('_;acacus nemestrlma) _hrough Ir_-:cbiliza=len for varying

P_.riods of Time, Coupled wish a SLudy of ,_let_hodsof Preven_inE

or 7:educing _'.ineral Lo_s.

o. C ............ _ve Charac=eriatics of Radiation Sickness in Various _a=.nal

Species, Including Prima=em.

9. Synergistic £ffec= of Z_ro-G and Radiation on Whi£e Blood Cells.

I0. Tha _ain Eesul_s of _he USSR Bio!o_ical Researches in Conditio_m

of the Space Flights and Dhe P_rspec_ives of the Space Physiology
and _[ediclne.

ii. Problems of Space 'Biology."

12. lh_ii.'-.,tio=Effects upo'a Exp_ri_en_.al ._ai_Is° Man. and PianOs: &n

An::ota_ed Bib!io_raphy, Vol. I.

!3.._adiation Effects upon Experimental Animals. ,_fan, and Plan_s: An

_%_,noLa_ed ;_Ibliography. Vol. If.

14. £he Zffccts of Radiation and Radioisotopes on =ha Life Processes -

A_ Annotaned Bibliography, Book i.

15. The Effects of Radiatffon and Radioisotopes on tha Life Processes -

:_&%AnP_ated Bibliography, Book 2.

i6. Th_ Eff_css of _adi_Ion and Radlolso_opes on the Lif_ Processes -

An Annotated Bib__iogr_phy, Index.

17. Biological _':_" •_ ects of iom.izlng Radiation. An Annotated Bibliography
Index. -

i8. gicic,.-ical ;ifloots of loulzlmg ,Radia=len, An Anne=aCid B£bll_phy.
z._Sgra.CgS. : .[

W . ,_,. &*.,



_N_AL DYNAM_(7.S

ConvairDivision

Kearny Mesa Plant, P. O. Box 1128, San Diego, California 92112. 714-277-8900.

Lindbergh Field Plant, P. O. Box 1950, San Diego, California 92112. 714-296-66i'1

Procurement, P. O. Box 172. Accounting, P. O. Box 1708

in Rep!FRefer To:

592-O-497:BDN/js

16 August 1967

Leslie A. Kulp, M.D.
Senior Research Scientist

3io!ogical Sciences Communication Project
Suite 700

200 P Street_ N.W.

Washington, D.C. 20036

Dear Doctor Kulp:

Thank you for your attention to my request for bibliographic material. I

realize the list i made for Monograph _19 of the FourMation of Space Biology

was very comprehensive and should it be ur_easonable# please do not hesitate to

request a reduction or to modify it yourself. I have not had experience with
retri_ta! systems such as yours and may not have approached the topic correctly.

_ne material you forwarded to me has been of considerable help in establishing

a general backgound and it is much appreciated.

I am respectfully,

Bernard D. Newsom, Ph.D.
Senior Staff Scientist

Mail Zone 592-00



©

September 12, 1967

©

O

©

Dr. Bernard D. Newsom

Senior Staff Scientist

Mail Zone 592-00

General Dynamics, Convair Division

Kearny Mesa Plant, P,O. Box 1128

San Dieso, California 92112

Dear Dr. Newsom:

Enclosed is "Radiobiology - A Selected Bibllozraphy", a 3SCP

report undertaken in partial support of the efforts _-_de by the

cow,pilots of the _nograph Series entitled "Foundations of Space

Biology and Medicine".

As indicated in the preface this task was pri_rily ac_o-_1_=_,_ a

to announce reference material available from the BSCP for _o of the

ci_pcers including the one for which you will be compiler, "Protection

of _lan Against Adverse Flight Factors". Although a few of the references

ray no lon_er be available through the abstracting services, I am

certain than should you have need for any of these publications,

provided your list is mot too extensive, w_ could obtain them for

you.

If we can assist you in your offer= to write this manuscript,

please do not hesitate to call upon us.

Sincerely,

LAK:sr

Enclosure

Leslie A. Kulp, Ph.D.

Senior Staff Scientist



GENERAL DYNAMICS

Convair Division

bKearny Mesa Plant, P. O. Box 1128, San Diego, California 92112 •714-277-8900

Lindbergh Field Plant, P. O. Box 1950, San Diego, California 92112. 714-296-6611

Procurement, P.O. Box I72. Accounting, P. O. Box 1708

In Reply Refer to:

592-0-506/BDN:bk

13 September 1967

Dr. L. A. Kulp, Ph. D.
Senior Staff Scientist

The George Washington University

Biological Sciences Communication Project

Suite 700, 2000 P Street,

N. W./Washington, D. C.

Dear Dr. Kulp:

I received the copy of "Radiobiology - A Selected Bibliography" today

an_ I am sure it will be of considerable help in the task that is about

to be commenced. We shall attempt to obtain as many of the references

as possible locally and through our library retrieval system. Should

we find some that are not available to obtain, I will write you for

additional help. I suspect the Lovelaee Foundation Library will be of

great help to me in this regard.

Many thanks for your support.

I am respectively,

Bernard D. Newsom, Ph.D.
Senior Staff Scientist



STATE OF CAL[FO._NIA--HF_ALTH AND WFLFARE AGENCY

Ronal d Re,_gcn,

DL?ARTMENT OF MENTAL hYGI-:NE

TH:,-- LANGLEY PORTE_
PARNASSUS AV_NUZ

FRANCISCO, CALIFORNIA 94122

NEUROPSYCHiATR1C INSTITUTE

September 5, 1967

Leslie A. Kulp, Ph.D.

Senior Research Scientist

The George Washington University

Biological Sciences Communication

Project of the Airlie Center

Suite 700

2000 P Street, N.W.

Washington, D.C. 20036

Dear Dr. Kulp:

Thank you for the

which I requested

very helpful.

copy of Volume I, "Behavioral Biology"

from you, it looks like it will be

Sincerely yours,

George C. Stone,

Research

Ph.D.

Psychologi st

GCS:mk
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S-pt_,_r 13, 1567

C

©

Dr. Com_c!ius A. Tobias

Donner Laboratory and Donner
Pavilion

u.._v_._m_j California

Berkeiey, California 54720

Dear Dr. _ " "

Enclosed is ':Radiobiology - A Selected Bib!iozraphy" , a _TC?

re_or_, undertaken _ partial support of the efforts fade by the

compilers of the l_[onograph Series entitled "Foundations of Space

_mo_o_ and _4edicine '_.

A_ indicated in the preface_ this task was pri_ariiy accovr_ii_hed

to announce reference material available fror_ the BSCP for t_:o of t;_e

chapters including the one for which you will be compiler_ ':Effec= cn

the Organism of Radian$ Energy from Cosmic Space". Although a fa_: of

the references may no longer be available through the abstracuin_

serviceo, i am certain that should you have need for any of the_e

publications, provided your list was no_ too extensive, we could obtain

them for you.

If we can assist you in your effort to write this manuscript,

_iea_e do not hesitate to call upon us.

Sincerely,

L_:sr

Enclosure

Leslie A. iulp, Ph.D.

Senior __:....._ Scientist

\



liT Research Institute
10 West 35 Street, Chicago, Illinois 6061 6
312/225-9630

July 18, 1967

O

Miss Frances Hong
Biological Sciences Communication Project

The George Washington University
Suite 7000

2000 P Street, N. W.

Washington, D. C. 20036

Dear Miss Hong:

I would appreciate it very much if you could forward

a copy of your recent project communique, Scientific

Publications of the Bioscience Programs Division,

Volume III, Exobiology, performed under NASA contract

NSR 09-010-027. Also, if possible, I would appreciate

a copy of Volume IV on Physical Biology.

Thank you for your assistance.

Very truly yours,

Ronald Wojcik
Astro Sciences Center

RW: la

Formerly Armour Research Foundation
of illinois Institute of Technology



July 25_ 1967

i0 lfes_: _ ctrae_

Chicaso , Illinois 60616

Dear i<r. <.Tojcik:

Enclosed are the t_o vol_nles of :Scientific Publications of the

3ioscience Prozr_s Division, 7]a_ional Aeronautics and Space Admini-

stration _, Volume III- Exobiology and Volume IV - Physical Zioiogy_

which you requested on July 18.

If we can ba of any further assistsnce _o you, please do no_
hesitate =o call on us.

Sincerely,

Enclosures

(_!is_) Frances _'on_

Research Associate



III. PERSONNEL

The following individuals have spent a considerable amount of time on the

forestated activities under this contract during this quarterly period.

Ao BSCP Professional Staff

I.

2.

3.

o

o

6.

7.

8.

9.

I0.

Dr. C. W. Shilling, M.D., Director

Mr. Irvin Mohler, M.S., Assistant to the Director

Dr. L. A. Kulp, Ph.D., Senior Staff Scientist - Bioscience

Communications

Mr. D. E. Wright, M.P.H., Senior Staff Scientist - Planetary
Quarantine

Mrs. Mary Shipp Watson, M.S., Senior Scientist

Mr. Bruce Berman, M.A., Technical Science Writer

Mr. Morton Werber, M.S., Technical Science Writer

Miss Frances Hong, B.S., Research Associate

Miss Benita Tall, B.A., Science Writer

Miss Helen Selvig, A.B., Technical Science Librarian

B. BSCP Non-Professional Staff

ii.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Mrs. Marilyn Whitehead, Administrative Associate

Miss Sheila Rollins, Administrative Assistant

Mrs. Jean Pulliam, Technical Science Librarian (new)

Miss Jacqueline Gainesford, Secretary

Mrs. Barbara Caldwell, Secretary

Miss Lydia Homann, Secretary

Mrs. Mary Hourican, Clerk Typist

Mrs. Michele Griggs, Secretary

Miss Marlene Mostowy, Secretary

Miss Carolyn Burt, Secretary



21.

22.

23.

Miss Patricia Fox, Secretary

Mrs. Shirley Spense, Secretary

Mr. Jesse Gibbs, Technician

C. BSCPPart-Time Staff

24. Mr. Bryan Caldwell, B.S., Clerk

25. Miss AnnWalker, B.S., Clerk

26. Mr. Robert Griggs, Clerk

27. Mr. Bert Kenyon, Clerk

28. Miss Janet Whitehead, Clerk

D. Non-BSCPProfessional Support (consultants, special services, etc.)

29.

30.

31.

Mr. Carl Schott, Senior Engineer, Tri-Delta Corporation

Dr. Mary Danielli, State University of NewYork at Buffalo

Dr. NormanScotch, Associate Professor in Social Anthropology, The
Johns Hopkins University


